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ENGINEERING  SOILS  MAP  OF  HEITORICKS  COUNTY,  INDIANA 

INTRODUCTION 

Development  of  an  engineering  soils  map  of  Hendricks  County  was 
the  primary  goal  of  this  project.   The  map  is  appended  to  this  report; 
the  report  supplements  the  engineering  soils  map  information. 

The  detailed  pedological  soils  maps  published  in  the  1974  Soil 
Survey  of  Hendricks  County  by  the  United  States  Department  of  Agri- 
culture Soil  Conservation  Service  in  cooperation  with  the  Purdue 
University,  Agricultural  Experiment  Station  (3)  were  the  single  most 
important  sources  of  data  used  in  the  project.   These  agricultural 
soils  map  sheets,  at  a  scale  of  1:15,840,  were  assembled  to  form  a 
mosaic  map  of  Hendricks  County.   Careful  study  of  the  soil  series  des- 
criptions enabled  the  grouping  of  the  series  into  appropriate  land 
form  and  parent  material  categories.   Preliminary  land  form  and  parent 
material  boundaries  were  then  delineated  on  the  mosaic  map. 

Routine  airphoto  interpretation  techniques  supplemented  the 
pedological  data.   Aerial  photographs  were  examined  and  the  preliminary 
boundaries  checked  and  modified,  if  necessary,  to  produce  final  land 
form  and  parent  material  boundaries.   The  photographs  were  contact  prints 
at  an  approximate  scale  of  1:20,000.   Date  of  photography  was  1937. 

The  final  land  form  and  parent  material  boundaries  were  graphically 
reduced  to  produce  the  engineering  soils  map  (1  inch  =  1  mile) . 
Symbols  were  used  to  delineate  the  parent  materials  as  grouped  according 
to  land  form  and  origin.   Textural  symbols  were  superimposed  to  indicate 
the  relative  compositions  of  the  parent  materials.   The  map  also  includes 
a  set  of  soil  profiles  which  indicate  the  general  soil  profiles  of 
topographically  high  and  low  sites  in  the  land  form  parent  material 
areas . 

Each  profile  shows  the  general  range  in  depth  and  texture  of  each 
soil  horizon,  the  A-,  B-,  and  C-horizons,  the  latter  being  the  parent 
material.   The  soil  texture  classification  system  used  in  the  map  profiles 
is  that  of  the  Indiana  State  Highway  Commission.   The  ISHC  system,  differs 
slightly  from  the  USDA  system  so  that  the  use  of  USDA  textures  have  to  be 
converted  to  the  ISHC  textures  -  for  example,  a  USDA  classified  loam  could 
be  a  loam  or  clay  loam  under  the  ISHC  system. 


The  soil  profiles  drawn  on  the  left  side  of  the  engineering  soils 
map  have  been  numbered.   Areas  on  the  soils  map  have  corresponding  numbers 
to  indicate  the  soil  profile  for  that  particular  area  in  the  field. 

In  the  text  of  the  report  pedological  soil  names  have  been  provided 
for  each  parent  material  soil  area  shown  on  the  map.   In  Appendix  B 
quantitative  engineering  soil  test  data  is  provided  for  each  pedological 
soil  name.   In  Appendix  C  qualitative  data  as  to  soil  problems  and  certain 
advantageous  soil  uses  are  provided  according  to  pedological  soil  names. 

DESCRIPTION  OF  AREA 
General 

Hendricks  County  is  located  in  central  Indiana  -  see  Figure  1. 
Danville,  the  county  seat,  is  18  miles  west  of  Indianapolis. 

County  dimensions  average  about  21  miles  in  the  north-south 

direction  and  about  20  miles  east-west.   The  actual  total  area  is  417 

square  miles. 

"Farming,  mainly  cash  grain  and  livestock,  is  the 
main  enterprise  in  the  county.   Corn  and  soybeans 
are  the  main  crops.   The  most  common  practice  is 
to  feed  the  com  to  hogs  and  cattle  and  to  market 
the  livestock. 

Much  of  the  county  has  poor  natural  drainage  and 
needs  extensive  systems  of  artificial  drainage. 

In  the  past  few  years,  industrial  and  housing 
developments  have  expanded  in  the  eastern  part 
of  the  county  (3)". 


Table  1.   Some  Significant  Population  Data 

for  Hendricks 

County 

Population 
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Cities  and  Towns 
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1960 

Change  '60  - 
-3.4 

•70 

Amo 
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Brownsburg 
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4,478 

15.8 

Clayton 
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653 

12.7 

Coatesville 

453 

497 

-8.9 

Danville 

3,771 

3,287 

14.7 

Lizton 

397 

366 

8.5 

North  Salem 

601 

626 

-4.0 

Pittsboro 

867 

826 

5.0 

Plainfield 

8,211 

5,460 

50.4 

Stilesville 

352 

361 

-2.5 

Cities  &  Towns 

20,996 

16,991 

23.6 

Rural  Areas 

32,978 

23,905 

38.0 

County  Total 

53,974 

40,896 

32.0 
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NOTE; 

T«.939  VOLUHE  ACRE  FEET  EQUAL 
29  T2  BILLION  GALLONS  OF  STORAGE. 


WATER    SUPPLY    PROJECTS 
APPROVED    BY   COMMISSION 


Figure  1.  Location  of  Hendricks  County  and  Danville,  the  county  seat, 
relative  to:  (1)  state  boundaries,  (2)  other  counties,  (3) 
several  cities,  (4)  major  streams  and  (5)  some  water  supply 
projects  shown  on  a  1961  map  -  from  Reference  9. 


DRAINAGE  FEATURES 

Regional  drainage  features  in  and  around  Hendricks  County  are  shown 
in  Figure  1.   All  of  the  drainage  ways  in  Hendricks  County  eventually 
reach  the  West  Fork  of  White  River,  with  the  exception  of  one  small 
portion  in  the  northwest,  which  drains  to  Raccoon  Creek  and  thence  to 
the  Wabash  River  -  see  Figure  1. 

Drainage  features  of  Hendricks  County  are  shown  in  Figure  2, 
"Drainage  Map  -  Hendricks  County,  Indiana",  prepared  by  the  Joint 
Highway  Research  Project  (JHRP) ,  Purdue  University,  1954  (8).   Larger 
scale  maps  of  one  mile  to  the  inch,  or  two  miles  to  the  inch,  can  be 
obtained  by  contacting  JHRP,  School  of  Civil  Engineering.   Both  the 
large  and  small  maps  are  two  dollars  each  plus  tax  but  no  postage 
charge. 

Interstate  routes  1-74,  1-70,  and  1-65  were  constructed  after  the 
drainage  map  was  printed  and  so  they  do  not  appear  on  the  drainage  map. 
Undoubtedly  drainage  for  the  interstate  produced  numerous  changes  in 
the  immediate  vicinity  and,  of  course,  these  do  not  show  on  the  map. 
There  has  also  been  considerable  other  road  construction  and  the  develop- 
ment of  housing,  industry  and  ditching  to  produce  drainage  changes  since 
1954. 

The  principal  stream  in  Hendricks  County  is  White  Lick  Creek.   This 
creek  has  its  headv/aters  in  Boone  County  about  three  miles  north  of  the 
Hendricks  County  line.   It  flows  in  a  southerly  direction  throughout  the 
entire  length  of  Hendricks  County  and  is  located  about  five  or  six  miles 
inside  the  eastern  county  boundary.   White  Lick  Creek  and  its  tributaries. 
West  Fork,  East  Fork,  Abner  Creek,  and  Clark's  Creek  drain  the  eastern 
half  of  Hendricks  County. 

The  southwestern  portion  of  Hendricks  County  is  drained  by  Mill 
Creek,  the  East  Fork  of  Mill  Creek,  Mud  Creek,  Crittenden  Creek  and 
Miller  Creek.   The  northwestern  portion  of  the  county  is  drained  by 
the  West,  East,  and  Middle  Forks  of  Big  Walnut  Creek  and  Ramp  Run.   These 
creeks  also  flow  mainly  southwesterly. 

CLIMATOLOGICAL  SUMMARY 

The  nearest  weather  station  to  Hendricks  County  is  in  Greencastle, 
in  Putnam  County,  on  the  western  border  of  Hendricks  County.   The  following 
two  pages  contain  a  climatological  summary  of  Putnam  County  temperature 
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CLIMATE  OF  GREENCASTLE,  INDIANA 


+  Also  on  earlier  dates,  months,  or  years. 
*  Less  than  one  hali. 


Greencastle,  locaced  in  Putnam  County  In  West  Central  Indiana,  has  an 
Invigorating  climate  because  of  the  frequent  changes  of  the  weath- 
er.  Pleasant,  cloudless  days  are  Interspersed  with  some  rainy 
days  throughout  the  year.   Monsoon  rains  are  unknown  but  rainfall 
la  usually  adequate  In  all  seasons  favoring  a  diversified  agri- 
culture.  In  the  suinner  when  moisture  utilization  is  high,  a  dry 
month  of  below  normal  rainfall  affects  lawns,  pastures,  and  crops. 

Weather  changes  every  few  days  come  from  the  passing  of  weather 
fronts  and  associated  centers  of  low  and  high  air  pressure.  In 
general,  a  high  brings  lower  temperatures,  lower  humidity  and 
sunny  days.  An  approaching  low  brings  Increasing  temperatures. 
Increasing  southerly  wind,  higher  humidity,  and  commencement  of 
raln^or  showers.  This  activity  Is  greatest  In  the  spring  and 
least  in  lace  summer  and  early  fall. 

Precipl tatjon  is  rather  evenly  distributed  throughout  the  year, 
a  happy  contrast  to  some  areas  of  the  United  States  that  have  a 
"dry  season"  and  require  irrigation  to  maintain  green  vegetation. 
The  table  of  monthly  rainfall  for  past  years  In  this  report  shows 
the  variation  of  rainfall  that  may  be  expected.   There  is  a  tend- 
ency for  spring  and  early  summer  rains  to  exceed  winter  precipi- 
tation.  The  spring  rains  are  very  reliable  insOring  near  maximum 
soil  moisture  going  into  summer  when  evaporation  losses  exceed 
rainfall  and  dry  soils  become  more  probable.   A  severe  drought 
has  never  been  experienced.  About  one-third  of  the  annual  rain- 
fall flows  inco  streams  and  out  of  the  area.   Future  needs  may 
require  conservation  of  this  water. 

The  probability  for  unusually  heavy  rains  in  just  a  few  houra  Is 

indicated  by  a  weather  study  of  the  area: 

Frequency  in  100  years     Rain  in  1  hour     6  hours     12  hours 


2,i* 
2.-1 

1.7 


U.O 
3.3 
2.8 


4.6 
3.8 
3.2 


Snowfall  has  varied  reception.   None  occurs  in  the  suomer.   Some 
winters  have  much  snow  and  others  have  very  little.  An  occasion- 
al snow  storm  may  hamper  travel  and  clog  roads  but  at  the  same 
time  the  snow  blanket  protects  winter  grains  from  the  very  cold 
air  that  Invariably  follows.   Heaviest  snow  stores  are  those  out 
of  the  southwest.   As  they  swirl  northeastward,  abundant  mois- 
ture flows  in  from  the  Gulf  of  Mexico.  A  storm  out  of  the  north- 
west, with  an  Inward  flow  of  colder,  drier  air,  leaves  less  snow. 
Some  mid-wtnters  are  thus  cold  but  snowfall  is  normal  or  less. 

Relative  humidity  is  not  measured  at  this  station  but  estimates 
are  possible  from  the  climatology  of  the  area.   Relative  humld+ 
1  ty  varies  on  sunny  saimner  days  from  a  percent  in  the  4G*s  in  the 
early  aftemoon  to  the  90*9  about  sunrise.   Relative  humidity 


rises  and  falls  much  as  temperature  does  during  a  typical  day 
but  the  highest  percent  usually  occurs  with  the  minimum  tempera- 
ture and  the  lowest  percent  with  the  maximum  temperature.  A  cold 
front  is  next  in  importance  In  changing  relative  humidity  down- 
ward . 

Winds  blow  most  frequently  from  the  southwest,  however.  In  one 
or  two  of  the  winter  months,  prevailing  winds  are  northwest. 
Damaging  winds  have  three  sources.   In  the  order  of  diminishing 
area  coverage  but  Increasing  intensity,  they  are:  lows  passing 
through  the  region,  thunderstorms,  and  tornadoes.  Only  6  tome- 
does  have  been  reported  in  the  county  since  1916.   Very  few  were 
of  sufficient  site  to  Injure  people  and  property.   Thunderstorms, 
Including  incidences  of  lightning  and  thunder,  occur  about  47 
days  of  the  year.   Most  of  these  occur  In  the  spring  and  early 
sutnmer.   They  are  seldom  so  severe  as  to  cause  loss  of  life,  oro- 
perty,  or  crops.   Death  dealing  smog  or  fog  is  unknown. 

Heatlnft  degree  days  In  the  above  table  provide  a  comparative  num- 
ber for  calculating  heating  requirements  between  different  places 
and  different  times.  Fuel  consumption  for  heating  is  proportion- 
al to  degree  day  totals,  so  a  month  with  twice  the  heating  degree 
days  of  ^nother  month  requires  twice  as  much  fuel  for  heating. 
Degree  days  for  a  single  day  are  obtained  by  subtracting  the  mean 
temperature  from  65  degrees. 

The  growing  season  (defined  here  as  the  number  of  days  between 
the  last  spring  and  first  fall  temperature  of  32*)  averages  175 
days  in  length.  The  season  Is  195  days  or  more  In  lOli  of  the 
years,  185  days  or  more  in  25Z  of  the  years,  less  than  165  days 
In  25X  of  the  years,  and  less  than  155  days  in  10%  of  the  years. 

Many  days  of  the  year  are  nearly  Ideal  in  temperature.   A  few 
days  in  the  summer  when  temperatures  exceed  90,  or  decline  below 
zero  in  the  winter,  tend  to  obscure  this  fact.  The  fall  season 
is  considered  by  many  as  the  best  time  of  year  for  outdoor  ac- 
tivities.  Soring  Is  also  a  favorite  season  but  actually  this 
season  has  more  days  of  rain  and  thunderstorms.   In  the  fall  the 
atmosphere  in  total  seems  more  quiet.   Air  and  soil  temperatures 
are  nearer  in  agreement  than  any  other  time  of  the  year,  thus, 
ccnvectlve  activity  is  diminished.  Many  days  are  sunny  and  show- 
ers are  less  frequent. 

Lawrence  A.  Schaal 
Weather  Bureau  State  Cltmatologlst 
Purdue  University,  Agronomy  Department 
Lafayette,  Indiana 
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and  precipitation  covering  a  29-year  period  (1934-1963)  prepared  by 
the  Greencastle  station.   Data  was  compiled  by  the  U.  S.  Department  of 
Commerce,  Weather  Bureau,  in  cooperation  with  the  Purdue  Agricultural 
Experiment  Station. 

GLACIAL  GEOLOGY 

Ice  covered  Hendricks  County  during  at  least  three  glacial  ages  - 
Kansan,  Illinoian  and  Wisconsin.   At  present  ,  essentially  only  Wiscon- 
sin drift  is  exposed  at  the  surface.   At  least  two  ice  sheets  moved 
across  Hendricks  County  in  the  Wisconsin  age.   All  glacial  land  forms 
were  produced  by  ice  and  meltwater  during  the  Tazewell  Subage.   The  ice 
sheets  were  of  the  East  White  Sublobe  of  the  Ontario-Erie  Lobe  -  see 
Figure  3.   The  first  ice  sheet  reached  the  farthest  south,  five  to 
ten  miles  south  of  Hendricks  County's  southern  border,  about  21,000 
years  ago.   This  ice  left  a  drift  material  called  the  Center  Grove 
Till  Member  (Trafalgar  Formation).   (5)   See  Figure  4. 

Early  geology  maps  show  the  Champaign  Morainic  System  crossing 
Hendricks  County.   The  mapping  was  done  without  the  use  of  presently 
available  high  quality  topographic  maps  and  without  the  use  of  air- 
photos.   In  1965,  Wayne  (5)  wrote  as  follows:   "During  the  past  decade 
stratigraphic  and  physiographic  studies  in  central  Indiana  have  pro- 
vided convincing  evidence  that  the  Champaign  and  Bloomington  Moraines 
of  Illinois  cannot  be  traced  east  of  the  interlobate  reentrant  in 
western  Indiana."  Wayne  further  states  that  the  readvancing  East 
White  Sublobe  crossed  and  buried  the  Champaign  and  Bloomington  Mor- 
aines and  left  few  readily  traceable  moraines  between  the  Wabash  River, 
on  the  north,  and  the  Wisconsin  glacial  boundary  on  the  south.   (5) 

After  a  study  of  topographic  maps,  recent  agricultural  maps  and 
the  aerial  photographs,  this  author  agrees  with  Wayne  —  at  least  on 
the  moraine  situation  in  Hendricks  County. 

The  glacial  drift  materials  in  Hendricks  County  are  primarily 
clayey,  silty  and  sandy.   There  is  a  minimum  of  gravel  and  most  of  it 
is  fine.   Most  of  the  outwash  areas  are  not  sharply  defined  in  the 
field  or  on  the  airphotos.   It  is  felt  that  this  is  because  the 
materials  are  mostly  fine  grained  and/or  are  shallow  deposits  of 
materials.   It  is  also  felt  that  the  areas  would  not  be  good  sources 
for  large  supplies  of  construction  aggregates  and  that  the  areas  do 
not  have  good  internal  drainage. 

The  following  information  on  the  depth  of  bedrock  is  quoted  from  a 
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Fig.  3.   Map  showing  glacial  lobes  and  sublobes  of 
Indiana.   Tenninology  from  Horberg  and 
Anderson,  1955.   (5) 
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thesis  by  Fowler  (1).   Figure  5  is  a  reduced  copy  of  Fowler's  glacial 
drift  thickness  contour  map. 

Figure  5  shows  the  variations  in  glacial  drift  thickness  through- 
out the  county. 

"The  drift  is  thickest  over  a  buried  preglacial 
valley  in  the  northern  part  of  the  county.   One  refrac- 
tion seismic  record  in  the  vicinity  of  North  Salem 
shows  a  depth  of  279  ft.  to  bedrock,  and  near  Brox«is- 
burg  several  other  wells  in  the  same  buried  valley 
penetrated  drift  for  a  distance  of  235  to  250  ft. 

"Drift  is  also  very  thick  in  the  southeastern 
section  of  Hendricks  County  where  wells  have  gone 
from  135  ft.  to  more  than  175  ft.  without  striking 
bedrock.   In  this  area  the  increased  thickness  of 
the  drift  is  caused  by  deposition  in  a  preglacial 
valley  or  is  a  reflection  of  the  low  bedrock  alti- 
tudes of  the  Scottsburg  lowland. 

"Other  areas  of  thick  drift  are  found  along 
preglacial  valleys  buried  beneath  the  Danville 
ridge  moraine  where  wells  reach  depths  of  160  to 
200  ft.  before  encountering  bedrock.   In  western 
and  south-central  Hendricks  County,  glacial  depo- 
sition averages  from  50  to  60  ft.  in  depth  but  in 
several  places  (for  example:  sec.  16,  T.  14  N. ,  R. 
IE.)   bedrock  lies  within  6  ft.  of  the  surface." 

BEDROCK  GEOLOGY 

Figure  6  shows  a  generalized  bedrock  geology  map  of  Hendricks 
County  (7).   The  county  is  located  on  the  northeastern  flank  of  the 
Illinois  basin.   Regional  dip  of  the  bedrock  is  a  few  degrees  west- 
southwest.   Because  of  the  dip,  younger  rocks,  Mississippian  Age,  are 
generally  west  and  older  rocks,  Devonian  Age,  are  generally  east.   New 
Albany  Shale  (mostly  black  shale)  is  the  uppermost  of  the  Devonian 
beds.   It  is  the  oldest  rock  in  the  county  and  underlies  the  north- 
eastern corner.   The  Borden  Group  (Lower  Mississippian)  underlies 
most  of  the  county  and  the  rock  types  include  mainly:   shales,  silt- 
stones  and  sandstones. 

The  Devonian  and  Lower  Mississippian  shales  (of  low  weather 
resistance)  make  up  the  Scottsburg  Lowland  in  the  southern  unglaciated 
portion  of  Indiana.   The  harder  Mississippian  siltstones  and  sandstones 
compose  the  higher  Norman  Upland  to  the  west  of  the  lowland.   Former 
highlands  and  lowlands  in  Hendricks  County  are  now  obliterated  with 
glacial  drift. 

TOPOGRAPHY  AND  PHYSIOGRAPHY 

The  topography  and  physiography  are  entirely  the  result  of 
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Fig.    5.    GLACIAL  DRIFT  THICKNESS  MAP   OF  HENDRICKS   COUNTY 
(W.   E.    FOWLER  -   1953) 
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glaciation.   Surface  features  include:   1.   till  plains   2.   ridge  moraines 
3.   flood  plains  4.   terraces  5.   outwash  plains  6.   lacustrine  plains  and 
7  .   kames  and  eskers . 

The  maximum  altitude  of  the  county  is  1045  ft.  above  sea  level,  the 
minimum  is  690.   The  total  maximum  relief  is  355  ft.  Maximum  local 
relief  is  120  ft.   See  the  generalized  topography  map  shown  in  Figure  7. 
The  following  information  is  quoted  from  a  masters  thesis  by  W.  E.  Fowler  - 
reference  (1) . 

"The  Danville  ridge  moraine,  extends  through  central 
Hendricks  County  from  just  north  of  Cartersburg  nearly  to 
North  Salem  and  rises  about  100  ft.  above  most  of  the  county 
to  the  northeast.   Its  western  and  southwestern  slopes  are 
very  moderate  and  its  boundary  is  hard  to  map.   Kames  and 
low  morainic  hills  outline  the  extensions  of  this  moraine 
from  North  Salem,  north  of  the  county  line  and  from  Carters- 
burg, southeast  to  the  county  line. 

"The  Danville  ridge  moraine  is  a  high  hummocky  ridge 
which  reaches  an  altitude  of  approximately  1045  ft.  near 
Danville  and  declines  to  885  ft.  on  the  northwest  and  780 
ft.  on  the  southeast.   It  stands  from  50  to  100  ft.  above 
the  till  plain  to  the  northeast  and  merges  gently  into  the 
till  plain  on  the  southwest.   In  Townships  15  and  16  North, 
Range  2  West,  the  moraine  stands  about  50  ft.  above  the 
level  till  plain  on  the  west,  so  that  in  this  area  a  sharp 
topographic  break  exists  on  both  sides  of  the  moraine.   The 
moraine  is  most  prominent  is  sec.  20,  T.  16  N. ,  R.  2  W. , 
where  it  stands  conspicuously  above  a  flat  lacustrine  plain 
just  behind  and  northwest  of  it.   The  Danville  moraine  may 
be  traced  to  the  northwest  and  southeast  by  means  of 
numerous  kames  and  scattered  hummocky  hills  upon  it. 

"The  Champaign  (now  called  Crawfordsville)  ground 
moraine  has  a  gently  undulating  sag-and-swell  topography 
(local  relief  of  10  ft.)  with  altitudes  varying  from  960 
ft.  at  the  north  to  720  ft.  at  the  south.   The  natural 
drainage  is  very  poor,  particularly  in  the  northeastern 
part  of  the  county,  where  many  small  muck  pockets  are 
found  (most  are  too  small  to  map) .   The  poor  drainage  has 
necessitated  ditching,  tiling,  and  dredging.   South  of  the 
Danville  moraine  the  Champaign  (Crawfordsville)  ground 
moraine  is  more  rolling  and,  because  of  greater  local 
relief,  drainage  lines  are  better  developed. 

"Throughout  the  northeastern  and  west-central  parts  of 
the  county  the  ground  moraine  topography  is  characteris- 
tically a  succession  of  slight  swells  and  swales  with  low, 
broad  divides,  usually  without  definite  trends. 

"In  the  southeast  and  northwest  parts  of  the  county, 
the  relief  is  much  more  pronounced  and  here  the  till  plain 
has  been  deeply  dissected  by  White  Lick  Creek  and  by  Big 
Walnut  Creek  respectively.   These  valleys  are  much  deeper 
than  is  common  for  streams  of  their  volume.   This  may  be 
attributed  to  the  fact  that  they  discharge  into  the  deep 
valleys  of  the  White  and  Eel  rivers  and  therefore  have 
the  low  outlets  and  steep  gradients  that  are  favorable  to 
rapid  erosion. 
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FIG. 7       TOPOGRAPHIC     MAP    OF     HENDRICKS     COUNTY 
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"There  are  extensive  outwash  terraces  along  all  major 
streams  in  Hendricks  County.   Some  of  the  Mill  Creek  valleys 
have  low,  broad  terraces  which  merge  so  gradually  with  the 
uplands  that  it  is  difficult  to  map  the  boundaries  of  the 
terraces.   The  terraces  along  White  Lick  Creek,  West  Fork 
of  White  Lick  Creek,  and  Big  Walnut  Creek  below  North  Salem 
are  nearly  level  benches  20  to  50  ft.  above  the  bottom 
lands  whose  contact  with  the  upland  is  generally  well  defined. 
Terraces  on  the  tributaries  of  Big  Walnut  Creek  north  of 
North  Salem  are  more  difficult  to  delineate." 

In  the  extreme  southern  part  of  the  southeastern  quadrant  of  the 
county  are  two  lacustrine  plain  areas  -  flat  lowland  areas.   The  lake 
beds  were  formerly  portions  of  glacial  lakes  Eminence  and  Hazelwood, 
The  size  and  location  of  these  lakes  is  shown  in  Figure  8.   Several 
other  lacustrine  plain  areas  -  flat  lowlands  up  to  two  or  three  square 
miles  in  area  and  with  indistinct  boundaries  are  located  in  the  north- 
western quadrant.   They  have  generally  elongated  shapes  and  some  side 
branches  indicative  of  former  ponding  in  valleys. 

Several  outwash  plains  -  also  low  flat  areas,  also  in  the  western 
half  of  the  county  -  are  near  the  lake  plain  areas  described  above. 
Both  the  lacustrine  plains  and  the  outwash  plains  are  described  in  more 
detail  in  the  materials  section. 

Small  kames  and  eskers  (the  latter  are  so  short  they  are  more  like 
crevass  fillings)  have  small  area  bases  and  are  so  low  that  they  are 
barely  discernible  on  the  airphotos.   They  are  distributed  toward  each 
of  the  four  corners  of  the  county. 
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Lake  Hazelwood  lacustrine  plain. 
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Fig.  8. 


Lake  Eminence  lacustrine  plain. 
Outer  border  of  Shelbyville  drift. 
Outer  border  of  Crawfordsville  drift. 


Sketch  map  showing  areal  distribution  of  lacustrine  plains 
which  mark  the  sites  of  Lake  Eminence  and  Lake  Hazelwood. 
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ENGINEERING  SOIL  AREAS 

The  soils  of  Hendricks  County  can  be  divided  into  three  major  groups: 
(I)   glacial  or  ice-contact  soil  deposits,  (II),  fluvial  or  water-deposited 
soils,  and  (III)  muck  deposits.   In  the  discussion  that  follows,  each  of  the 
major  groups  is  further  subdivided  into  land  form  parent  material  groups. 
These  groups  are  futher  subdivided  into  soil  textural  groups  for  which, 
ISHC  soil  classification  and  pedological  names  are  also  provided.   Using 
the  pedological  names,  and  Appendices  A,  B  and  C,  engineering  properties 
and  problems  for  all  soil  areas  can  be  obtained. 

I.   GLACIAL  DEPOSITED  MATERIALS 

The  land  forms  of  glacial,  or  ice-contact  deposits  in  Hendricks 
County  include  ground  moraines,  ridge  moraines,  kames  and  eskers. 

GROUND  AND  RIDGE  MORAINES  -  Silty  Clay  Texture 

Basically  the  county  is  a  till  plain  with  numerous  streams  cutting 
down  below  the  till  plain  level  and  a  small  ridge  moraine  area,  around 
Danville,  rising  about  50  -  100  ft.  above  the  till  plain  level.   Most 
of  this  upland  area  has  a  silty  clay  parent  material  with  less  than 
18  in.  of  loess  cover.   A  narrow  band  of  till  plain,  along  the  western 
county  border,  has  a  loess  cover  of  20  to  40  in.  and  is  discussed  sep- 
aretely  in  the  next  section. 

The  largest  area  of  land  form  parent  material  in  the  county  is  a 
till  plain  area  (see  the  map  in  the  pocket  of  this  report) .   This  till 
plain  of  Wisconsin  ground  moraine  covers  about  three  quarters  of  the 
county  area. 

On  the  attached  engineering  soils  map,  in  the  left  margin,  general 
soil  profiles  for  topographic  highs  and  lows  in  the  large  ground  and  ridge 
moraine  areas  have  been  drawn  and  designated  profile  set  No.  1.   The 
bounded  areas  on  the  map,  containing  No.  1,  have  high  and  low  position 
soil  profiles  similar  to  those  sketched  in  Profile  Set  No.  1. 

The  parent  material  (C-horizon  material)  is  most  often  a  loam  or  a 
clay  loam  (ISHC  classification)  and  most  often  is  found  at  an  average 
depth  range  of  24  in.  to  50  in.  —  as  indicated  by  profile  set  No.  1. 
The  steeper  the  soil  slopes  -  the  shallower  the  top  of  the  C-horizon. 
For  some  of  the  steepest  slopes  (25  -  50  percent)  -  the  C-horizon  may  be 
found  at  a  depth  of  14  in.   Top  of  the  B-horizon  is  usually  found  between 
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6  in.  and  18  in.  and  may  be  either  a  loam,  clay  loam,  clay  or  silty  clay. 
B-horizons  in  the  topographic  lows  are  generally  more  clayey  and  thicker 
than  B-horizons  in  the  higher  positions.   A-horizon  material  is  either  a 
silt  loam,  silty  clay  loam,  silty  clay  or  clay  and  average  thickness  ran- 
ges from  about  6  in.  to  18  in. 

Quantitative  engineering  soils  data  and  data  on  engineering  soil 
problems  and  uses  in  the  particular  ground  moraine  area  are  provided  in 
Appendices  B  and  C.   To  obtain  information  on  soils  in  gently  undulating 
till  plains  look  up  information  on  the  Miami  soils  (in  highest  areas) , 
Crosby  soils  (between  highs  and  lows) ,  Brookston  soils  (low  areas)  and 
the  Kokomo  soils  (depressions  and  drainage  ways  in  the  general  low  areas 
of  Brookston  areas.)   For  information  on  the  properties  of  steeply 
sloping  soils  (25  -  75  percent  slopes)  between  drainage  ways  and  up- 
lands -  look  up  Hennepin  soils.   The  higher  flatter  soils  above  and 
contacting  the  Hennepin  soils  are  usually  Miami. 

Reference  10  is  an  ISHC  soils  report  for  the  R-O-W  area  of  new  SR 
267,  Hendricks  County,  four  miles  north  of  U.  S.  AO.   Numerous  shallow 
borings  indicate  the  following  soil  types:   Clay  loams  A-6,  clay  A-7 
and  some  sandy  loams  A-2-4.   A  mile  stretch  of  1-70  starting  at  the  Morgan 
county  line  also  shows  A-6,  A-7  and  A-4  soils   (14). 

GROUM)  MORAINE,  LOESS  COVERED  -  Silty  Clay  Texture 

Along  the  west  side  of  the  county  is  a  strip  of  land  averaging  two 
to  three  miles  wide  that  is  ground  moraine  covered  with  about  20  in.  to 
40  in.  of  loess  (windblown  silt) .   The  area  on  the  soils  map  is  designated 
with  four  loess  symbol  markings  (like  +  signs)  per  square  mile.   The  area 
is  also  designated  by  the  No.  2  on  the  map  which  also  is  the  number  of 
the  soil  profile  set  for  the  area. 

A  field  inspection  of  the  area  shows  the  silty  surface  soils  are  not 
pure  silts  but  rather  silt  loams,  silty  clay  loams  (highs),  and  silty 
clays  and  clays  (lows)  -  all  with  at  least  traces  of  sand  and  gravel 
particles.   The  clay  and  fine  sand  particles  were  transported  with  the 
silt  and  frost  action  forced  up  sand  and  gravel  particles  from  the  under- 
lying till.   Typically,  surface  soils  (A-horizon)  have  a  depth  range  of 
6  in.  to  20  in. 

Generally  the  B-horizon  shows  two  layers  that  grade  into  each 
other.   The  upper  part  of  the  B-horizon  is  usually  silty  clay  or  clay 
in  both  high  and  low  positions.   The  lower  part  of  the  B-horizon  in  the 
upper  position  is  usually  clay  and  the  lower  part  of  the  low  position 
is  either  silt  loam  or  silty  clay  loam.   The  bottom  of  the  B-horizon 
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(top  of  the  C-horizon)  ranges  between  depths  of  24  in.  and  70  in. 

For  engineering  soils  data  on  topographic  highs  in  the  area  look 
in  Appendices  B  and  C  under  Fincastle  soils.   For  data  on  lows  -  use 
data  on  Ragsdale  soils. 

Referrences  12  and  13  are  ISHC  soil  reports  at  locations  in  this 
mapped  soil  area.   At  SR  75  and  County  Road  100  N.  five  6- to  7- ft. 
borings  show  silty  clay  over  sandy  or  silty  clay  loam, 

KAMES  AND  ESKERS 


In  general,  kames  and  eskers  in  Hendricks  County  are  relatively 
small  both  in  area  and  height.   Most  of  them  shown  on  the  engineering 
soil  maps  are  so  low,  and  so  small  in  area,  that  they  were  hardly 
discernible  on  the  airphotos.   Several  have  been  completely  mined 
out  and  some  others  have  been  nearly  exhausted.   Others  are  so  small 
that  they  would  supply  aggregate  (mostly  sand)  for  only  very  minor 
local  operations.   Most  of  the  kames  are  located  in  the  western  half 
of  the  county  -  north  central  and  south  central  areas. 

Kames  and  eskers  are  encircled  by  dashed  lines  on  the  soils  map. 
They  have  the  soil  profile  of  the  high  of  Profile  Set  No.  4.   Parent 
material  is  mostly  sand  with  some  gravel.   Engineering  soils  data 
are  found  in  Appendices  B  and  C  under  the  Fox  or  Ockley  soils.   Ockley 
soils  have  the  thicker  loess  cover. 

II   FLUVIAL  DEPOSITED  MATERIALS 

The  fluvial  or  water  deposited  materials  in  Hendricks  County 
Include:   (1)   alluvium  or  recent  flood  plain  deposits  along  streams, 
(2)   stream  terrace  deposits,   (3)   valley  train  deposits  —  deposits 
along  streams  lacking  typical  water-cut  terrace  land  forms,   (4)   glacial 
sluiceways  deposits  —  relatively  long  and  narrow  valley  train  deposits, 
(5)   outwash  plain  deposits  and   (6)   lacustrine  plain  (lake  bed)  deposits. 

ALLUVIAL  PLAINS  -  Stratified  Silts,  Fine  Sand  and  Clays  Texture 

All  the  streams  in  Hendricks  County  are  designated  creeks  (rather 
than  rivers).   All  the  creek  valleys,  however,  were  once  glacial 
sluiceways  for  larger  volumes  of  meltwater  and,  therefore,  the  alluvial 
plains,  or  flood  plains,  of  the  creeks  are  relatively  wide  -  up  to  3/4 
mi.  wide  in  several  places.   The  system  of  streams  having  the  greatest 
total  floodplain  areas  are  White  Lick  Creek  and  its  branches  -  in  the 
eastern  half  of  the  county.   The  next  largest  system  of  floodplains  is 
that  of  Mill  Creek  and  its  branches  in  the  southwest  corner.   Third 
largest  is  Big  Walnut  Creek  and  its  tributaries  in  the  northwest. 
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Parent  material,  at  a  depth  of  30  in.  to  60  in.,  is  usually  strat- 
ified loams  and  sandy  loams  or  loams  and  clay  loams.   B-horizon  materials 
may  be  silt  loam,  silty  clay  loam,  clay  loams  or  loam.   Top  of  the 
B-horizon  is  between  7  in.  and  20  in.   A-horizon  materials  are  usually 
silt  loams  or  clay  loams. 

Engineering  data  on  the  alluvial  soils  are  found  in  Appendices 
B  and  C.   For  information  on  topographic  highs  in  the  flood  plain,  look 
under  Genessee  soil,  and  for  low  level  soils  -  see  Shoals  soils. 

TERRACES,  OUTWASH  PLAINS.  VALLEY  TRAINS,  AND  GLACIAL  SLUICEWAYS 

The  terraces  are  stream  cut  benches  adjacent  to  the  larger  stream 
flood  plains.   Outwash  plains  are  usually  on  upland  areas  and  may  not  be 
in  contact  with  streams  or  they  may  have  some  partial  contact  with 
streams.   Valley  trains  are  outwash  deposits  in  valleys  showing  essenti- 
ally no,  or  little,  bench  development.   The  sluiceways  could  be  considered 
as  very  small  valley  trains.   They  are  narrow  and  elongated  -  usually  a 
few  tens-of-feet  wide  and  hundreds,  or  thousands,  of  feet  long.   Because 
of  their  small  size,  they  naturally  contain  less  outwash  material  than 
valley  trains. 

All  the  granular  outwash  in  the  county  is  divided  into  two  groups 
herein.   The  coarser  parent  material,  of  the  two  groups,  classifies  as 
a  gravelly  sand  under  the  ISHC  classification  system  and  the  finer 
parent  material  classifies  as  a  sandy  loam. 

(A)  Stratified  Gravelly  Sand  Texture 

In  Appendix  A,  these  are  engineering  soils  data  on  six  modal  soil 
samples  taken  in  Hendricks  County.   A  representative  sample  of  the 
coarser  granular  material  was  taken  from  the  Ockley  soil  series.   An 
examination  of  sieve  analyses,  on  the  C-horizon  material,  is  shown  below: 

Gravel  =  31%   (100%  passed  1  in.  sieve  and  94%  passed  3/4  in.) 

Sand    =  61%    (about  half  coarse  and  half  fine) 

Silt    =   7% 

Clay    =   1% 
The  above  granular  composition  (gravelly  sand  -  ISHC)  conforms 
with  the  near-surface  materials  that  the  author  has  seen  in  several 
pits  in  both,  Hendricks  and  Boone  Counties  (Boone  is  adjacent  and 
north).   The  implications  are  that  good  coarse  stream  gravels,  of 
abundant  supply,  are  not  to  be  had  in  Hendricks  County  -  at  least 
near  the  surface.   It  is  possible  that  coarser  materials  may  be 
found  at  deeper  depths,  and  then  probably  below  the  water  table. 
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They  could  be  in  some  of  the  old  glacial  sluiceways  -  most  of  which  are 
now  under  floodplains. 

On  the  engineering  soils  map,  the  terraces  of  coarser  granular  out- 
wash  are  marked  with  the  number  4  and  also  sand  and  gravel  symbols.   Most 
of  the  sand  and  gravel  terraces  are  in  the  northwest,  along  Walnut  Creek 
and  its  branches,  and  in  the  southeast  along  White  Lick  Creek  and  its 
branches.   The  biggest  gravel  operation  is  owned  by  U.  S.  Aggregates  just 
south  of  Plainfield  in  the  floodplain  of  White  Lick  Creek.   In  general  - 
gravel  pits  are  relatively  scarce  around  the  county. 

Pedologically,  the  primary  soil  series  in  the  coarser  granular  areas 
are  Fox  and  Ockley.   The  A-horizon  may  be  either:   silt  loams,  silty  clay 
loams,  silty  clay  or  clay.   Depth  to  the  B-horizon  top,  generally  ranges 
between  5  and  18  in.   The  B-horizon  usually  has  clays  or  clay  loams  over 
gravelly  clays.   The  top  of  stratified  sand  and  gravel,  C-horizon, 
generally  starts  at  a  depth  of  30  to  60  in.   For  engineering  properties 
characteristics  and  use  of  these  soils  see  Fox  and  Ockley  soils  in 
Appendices  B  and  C. 

Borings  for  1-70  for  about  four  miles  west  of  the  Marion  County 
line  show:  dense  sandy  loams  A-2-4  (probably  near  stream  areas)  and 
some  silty  and  clay  soils  A-4  and  A-6  (4)  probably  in  ground  moraine 
areas.   See  Reference  (11). 

(B)   Stratified  Silts,  Silty  Sands  and  Clays  Texture 

The  other  group  of  finer  granular  material  is  represented  by  the, 
Whitaker,  Rensselaer  and  Martinsville  soil  series  -  see  the  soil  analyses 
of  the  C-horizon  of  these  materials  in  Appendix  A.   Using  the  sieve 
analysis  data  of  two  modal  soil  samples,  in  Hendricks  County,  the  parent 
material  of  the  Rensselaer  assumes  an  ISHC  classification  of  sand  and 
the  parent  material  of  the  Martinsville  has  a  sandy  loam  classification  - 
see  data  below. 

RENSSELAER  MARTINSVILLE 

Gravel      =   1%   (fine)  Gravel      =   3%   (mostly  fine) 

Sand        =  86%   (mostly  fine)      Sand        =  62%    (mostly  fine) 
Silt        =  10%  Silt        =  28% 

Clay        =   3%  Clay        =   7% 

ISHC  Class   =   Sand  ISHC  Class  =   Sandy  Loam 

On  the  engineering  soils  map,  several  terraces  and  outwash  plains 
that  are  underlain  by  the  sand  and  sandy  loam  outwash  are  marked  with 
the  number  5  and  also  symbols  for  sand  and  silt.   The  largest  terraces 
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areas  are  along  Mill  Creek  and  East  Fork  of  White  Lick  Creek  -  both  in 
the  southern  half  of  the  county.   There  is  a  large  sandy  and  silty  out- 
wash  plain  in  the  west  central  part  of  the  county  and  a  smaller  one  in 
the  southeast  corner. 

Soil  series  found  in  the  sandy  and  loamy  outwash  area  are: 
Rensselaer,  Whitaker  and  Martinsville.   A  general  profile  description 
(ISHC  soil  classification)  covering  all  three  soil  situations  is  as 
follows:  A-horizon  6-19  in.  of  either  silt  loam,  clay  loam  or  loam; 
B-horizon  is  composed  of  two  or  more  of  the  following,  clay  loams, 
silt  loams  and  sandy  loams:   the  top  of  the  C-horizon  ranges  between 
a  depth  of  36  to  60  in.  and  is  composed  of  stratified:   sands,  loam 
sands,  sandy  loams,  loams  and  silt  loams. 

LACUSTRINE  PLAINS 

A.  STRATIFIED  FINE  SANDS,  SILTS  AND  CLAYS  TEXTURE 

Most  of  the  lacustrine  plains  in  Hendricks  county  were  formed  when 
the  lower  end  of  old  glacial  sluiceways  where  blocked  at  their  inter- 
sections with  larger  streams.   The  larger  streams,  becoming  overloaded 
with  outwash,  dropped  the  overload  along  their  lengths  and  dammed  incoming 
streams.   Incoming  streams  backed  up  and  also  ponded  along  their  low 
sides,   Some  streams  even  ponded  in  their  source  areas.   Because  of 
ponding  along  major  glacial  sluiceways,  and  the  presence  of  large  volumes 
of  fairly  fast  water,  considerable  fine  sand,  lesser  silt  and  some  clay 
settled  in  the  lakebed  areas.   The  materials  settled  as  stratified:   fine 
sands,  loamy  sands,  fine  sandy  loams,  silt  loam  and  loams. 

The  largest  lakebed  area  is  located  near  the  south  central  county 
border  -  geologically  it  is  known  as  glacial  Lake  Hazelwood.   This 
portion  of  the  lake  used  to  connect  with  another  portion  in  Morgan 
County.   In  the  southwestern  corner  of  the  county,  the  smaller  lakebed 
along  Mill  Creek  is  the  remains  of  glacial  Lake  Eminence  -  it  had  its 
major  area  to  the  south  in  Morgan  County.   There  are  also  a  number  of 
lakebeds  (about  1/2  to  nearly  3  sq.  miles)  in  the  northwestern  quadrant 
of  the  county.   These  also  contain  mainly  stratified  fine  sands  and 
silts. 

Material  classification,  soil  pedo logical  names  and  engineering 
properties  are  similar  to  the  finer  outwash  granular  materials  described 
in  the  section  immediatly  previous. 

B.  STRATIFIED  SILTS  AMD  CLAYS  TEXTURE 

About  half  the  area  of  a  lakebed,  about  two  miles  northwest  of 


24. 


Danville,  appears  to  be  more  silty  and  clayey  than  all  the  other  lakebeds 
in  the  county.   On  the  soils  map  the  area  is  indicated  by  a  number  6 
(also  profile  number)  and  silt  and  clay  sjraibols.   This  more  silty  and 
clayey  area  (about  1/2  mile  sq.)  is  shown  to  contain  the  Mahalasville 
soil  series  according  to  field  studies  by  soil  scientists,  in  Appendix 
B,  find  the  test  data  for  the  Mahalasville  soil  and  its  indicated  engi- 
neering soil  properties. 
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APPENDIX  A 


The  table  below  which  is  a  copy  of  Table  6  in  Referrence  3,  "presents 
test  data  on  samples  of  six  soil  series  in  the  county.   These  samples 
were  tested  by  standard  procedures  in  the  laboratories  of  the  Joint 
Highway  Research  Project  at  Purdue  University.   The  samples  do  not 
represent  all  the  soils  in  Hendricks  County,  nor  do  they  include  the 
entire  range  of  characteristics  of  any  series  sampled.   Not  all  layers 
of  each  profile  were  sampled.   The  test  results,  however,  have  been 
used  as  a  general  guide  in  estimating  the  engineering  properties  of 
the  soils  in  the  county.   Tests  were  made  for  moisture-density  relat- 
ionships, liquid  limit,  and  plastic  limit.   Texture  was  determined  by 
mechanical  analysis."  (3) 


EngineeriTig 
[Tests  performed  by  Soils  and  Pavement  Design  Laboratory,  Joint  Highway  Research  Project,  School  of  Civil  Engineering,  Purdue  University, 


Soil  name  and  location  of  sample 


Parent  material 


Report 

No. 


Depth 


Moistirre-density  data> 


Maximum 
dry- 
density 


Optimum 
moisture 


Crosby  silt  loam: 

NEK  sec.   23,    T.    15    N.,    R.    1    W. 
(Modal). 

Fincastle  silt  loam : 

NWK  sec.   10,   T.   15  N.,   R.   2   W. 
(Modal). 

Genesee  silt  loam: 

SWVi   sec.    10,    T.    14    N.,  R.    2  W. 
(Modal). 

Martinsville  loam : 

SEK   sec.    21,    T.    14    N.,    R.    1  W. 
(Modal). 

Ockley  silt  loam : 

SWK   sec.    9,    T.    16    N.,    R.    2  W. 
(Modal). 

Rensselaer  clay  loam: 

NWK  sec.  28,   T.   14  N.,   R.    1  W. 
(Modal). 


Glacial  till  of  Wisconsin  age. 


Loess  over  glacial  till  of  Wisconsin  age. 


Alluvial  material. 


Loamy  stratified  outwash  over  silt  and 
sand. 


Loamy  outwash  over  sand  and  gravel 
covered  with  a  thin  layer  of  loess. 


Loamy  outwash  over  sand,  silt,  and  a 
little  fine  gravel. 


2-1 
2-5 
2-7 

6-1 
6-2 
6-3 

7.  1 
7-2 
7-3 

3-1 
3-4 
3-9 

5-1 
5-5 
5-8 

4-1 
4-4 
4-7 


Incha 
0-10 
24-33 
37-50 

0-9 
20-29 
52-68 

0-11 
21-32 
32-48 

0-9 
15-28 
60-86 

0-9 
24-34 
58-68 

0-8 
28-38 
60-72 


Ptmndi  per  cubic 
fou 

103 
104 
130 

101 
104 
125 

97 
106 
120 

108 
116 
122 

104 
109 
118 

100 
107 
115 


'  Based  on  AASHO  Designation:  T  99-57  Method  A  (1). 

2  Mechanical  analyses  according  to  the  AASHO  Designation:  T  88-57  (1).  Results  obtained  by  this  procedure  may  differ  somewhat 
from  results  that  would  have  been  obtained  by  the  soil  survey  procedure  of  the  Soil  Conservation  Service  (SCS).  In  the  AASHO  procedure, 
the  fine  material  is  analyzed  by  the  hydrometer  method  and  the  various  grain-size  fractions  are  calculated  on  the  basis  of  all  the  material, 
including  that  coarser  than  2  millimeters  in  diameter.  In  the  SCS  soil  survey  procedure,  the  fine  material  is  analyzed  by  the  pipette  method 


28 


test  data 

West  Lafayette,  Indiana,  in  accordance  with  standard  methods  of  test  of  the  American  Association  of  State  Highway  Officials  (AASHO)] 


Mechanical  analyses  = 

Liquid 
Umit 

Plas- 
ticity 
index 

Classification 

Percentage  passing 

sieve  — 

Percentage  smaller  than — 

AASHO  3 

lin. 

in. 

Vs 
in. 

No.  4 
(4.7 
mm.) 

No.  10 
(2.0 
mm.) 

No.  40 
(0.42 
mm.) 

No.   200 
(0.074 
mm.) 

0.05 

mm. 

0.02 
mm. 

0.005 
mm. 

0.002 
mm. 

Unified  ' 

100 
98 
93 

100 

99 
96 
88 

99 

100 

94 

95 
92 
78 

96 
99 
86 

100 
99 
99 

84 
77 
85 

98 
68 
42 

87 
82 
90 

77 
67 
51 

93 
96 
68 

90 
65 
42 

58 
44 
35 

90 

43 

9 

64 
59 
13 

70 
60 
43 

70 
87 
58 

70 
51 
30 

55 
40 
24 

83 

35 

7 

58 

55 

8 

54 
48 
30 

49 
65 
45 

45 
36 
22 

41 
36 
15 

58 

28 

5 

52 

47 

5 

20 
32 

17 

16 
34 
30 

18 

17 

9 

17 

24 

7 

18 

20 

2 

30 

30 

3 

13 
24 
13 

10 
25 
20 

11 
10 

8 

11 

21 

5 

10 
14 

1 

19 

24 

3 

31 
56 
22 

34 
56 
23 

33 
30 
19 

27 
36 

(») 

32 
50 

46 
53 

9 
30 

8 

10 

30 

8 

8 
11 
2 

7 
17 

8 
31 

(») 

21 
27 

(») 

A-4(8) 

A-7-6(17) 

A-4(3) 

A-4(8) 

A-7-6(19) 

A-4(7) 

A-4(8) 
A-6(7) 
A-4(2) 

A-6(5) 
A-6(4) 
A-2-4(0) 

A-4(8) 

A-7-6(9) 

A-l-6(0) 

A-7-6(12) 
A-7-6(14) 
A-2-4(0) 

CL 

100 
96 

CH 

100 

99 

CL 
ML 

CH 

100 

97 

CL 

ML 

100 
100 

93 
90 
97 

100 
86 
70 

97 
93 
99 

CL 

SM 

100 

97 
100 

95 
97 
100 

94 
94 
99 

ML-CL 

SC 

SM 

ML 

100 
100 

98 
94 

98 
87 

100 
99 

94 
79 

99 
97 
100 

SC 

SW-SM 

CL 

100 

CH 
SP 

and  the  material  coarser  than  2  millimeters  in  diameter  is  excluded  from  calculations  of  grain-size  fractions.  The  mechanical  analysis  data 
used  in  this  table  are  not  suitable  for  use  in  naming  the  textural  class  of  a  soil. 
5  Based  on  AASHO  Designation:  M  145-49  (.1). 

*  Based  on  MIL-STD-619B  (6). 

•  Nonplastic. 
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APPENDIX  B 


Estimated  Soil  Properties  Significant  To  Engineering 

(From  Referrence  3) 

[Aa  asterisk  in  the  first  column  of  this  table  indicates  that  at  least  one  mapping  unit  in  the  series  is  made  up  of  two  or  more  kinds  of  soil 

fully  the  instructions  for  referring  to  other  series.  The  sign 


Soil  series  and  map  symbols 


Depth  to 

seasonal 

high  water 

table 


Brookston: 

Br 


Bs. 


•Crosby:     CrA,  CsB2 

For  Miami  part  of  CsB2,  see 
Miami  series. 

Fincastle:     FcA 


Depth 

from 

surface 


Fox: 


FoA,  FoB2.  FoC2. 


FxC3 

Genesee:     Gn. 


Genesee,  sandy  variant:    Gs. 
Hennepin:     HeF 


Mahalasville,   clayey  subsoil  vari- 
ant:    Mc. 


Martinsville:     MeA,  MeB2. 


Miami: 

MmB2,  MmC2,  MmD2,  Mm  E2. 


MsB3,  MsC3,  MsD3. 


Feet 
'  0-1 


'  0-1 


1-3 


1-3 


>6 


>6 


>6 


>6 


>6 


0-1 


>6 


>6 


>6 


See  footnotes  at  end  of  table. 

SOIL  LEGEND 

Each  soil  symbol  consists  of  2  or  3  letters;  for  example 
given  in  tfie  soil  name,  the  third  letter,  A,  B,  C,  D,  E,  oi 
Symbols  without  a  slope  letter  ore  those  of  neorly  level 
the  symbol  indicotes  that  the  soil  is  eroded  or  severely  < 


SYMBOL 


Inches 
0-18 
18-50 
50-60 

0-36 
36-50 
50-60 


0-17 
17-33 
33-60 

0-9 

9-29 

29-42 

42-68 


0-14 
14-31 
31-60 

0-24 
24-60 

0-21 
21-32 
32-60 

0-25 
25-60 

0-14 
14-60 

0-15 
15-52 
52-66 
66-72 

0-13 
13-53 

53-60 


Classification 


USDA  texture 


Silt  loam  . . 
Clay  loam_ 
Loam 


Silty  clay  loam_ 

Clay  loam 

Loam 


Silt  loam 

Silty  clay  loam  and  clay  loam. 
Loam 


Silt  loam 

Silty  clay  loam. 
Clay  loam. 


Unified 


Loam 

Clay  loam  and  gravelly  clay  loam. 
Sand  and  gravel 


Clay  loam 

Sand  and  gravel. 


Silt  loam 

Loam 

Sandy  loam. 


Sandy  loam 

Medium  sand. 


Loam. 
Loam. 


Silty  clay  loam. 

Silty  clay 

Silty  clay  loam. 
Silt  loam 


Loam 

Clay   loam,   sandy   clay   loam,    and   sandy 

loam. 
Stratified  silts,  loam,  sandy  loam,  and  sand.. 


0-8       Siltloam 

8-31      Clay  loam  and  silty  clay  loam. 
31-60     Loam 


ML  or  CL 

CL 

ML  or  CL 

OL  or  CL 

CL 

ML  or  CL 


ML  or  CL 
CL  or  CH 
CLorSC 

ML  or  CL 

CH 

CL 


Loam CLor  SC 


0-24      Clay  loam CL  or  CH 

24-60     Loam CLorSC 


ML 

SC  or  CL 

SW-SM 

SC  or  CL 

SW-SM 

ML 

CL  or  SC 

SM 

SM 

SM  or  SW-SM 

CL  or  ML 
CL  or  SC 

OH  or  CH 
CH 
CH 
ML 

CL 

CL  or  SC 

ML  or  SM 


ML  or  CL 
CL  or  CH 
CL  or  SC 


AASHO 


A-4  or  A- 

A-6 

A-4 

A-7 
A-6 
A-4 


A-4  or  A-6 

A-7 

A-4 

A-4  or  A-6 

A-7 
A-6 
A-4 


A-4 
A-6 

A-1 

A-6 
A-1 

A-4 
A-6 
A-2  or  A-4 

A-2  or  A-4 
A-1 

A-4 
A-4 

A-7 
A-7 
A-7 
A-4 

A-4 
A-4 

A-2  or  A-4 


A-4  or  A-6 
A-6  or  A-7 
A-4 

A-6  or  A-7 
A-4 


or  FcA.     If  slope  is 
Dtes  the  class  of  slope 
finol  number  2  or  3  in 
spectively. 


Brookston  silt  loom,  ove 
Brookston  silty  cloy  loo 


CrA 
CsB2 

FcA 
FoA 
FoB2 
FoC2 
FxC3 

Gn 
Gs 

HeF 


Crosby 

Crosby-Mi 


silt  loom,  0  to  3  percent  slopes 
■Miami  silt  looms,  2  to  6  percent  ; 


Fincostle  silt  loom,  0  to  3  perce 


,  0  to  2  percent  slopes 
,  2  to  6  percent  slopes,  eroded 
,  6  to  12  percent  slopes,  eroded 
loam,  6  to   12  percent  slopes,  se^ 


,ilt  loom 

andy  loam,  sandy  voriont 

loom,   25  to  50  percent  slope 
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The  different  soils  in  such  mapping  units  may  have  different  properties  and  limitations,  and  for  this  reason  it  is  necessary  to  follow  care- 
>  means  more  than;  the  sign  <  means  less  than] 


Percentage  passing  sieve — 


90-100 
95-100 
90-100 

100 
95-100 
90-100 


95-100 
95-100 
85-95 

95-100 
100 
95-100 
85-95 


85-95 

90-100 

50-70 

90-100 
50-70 

95-100 
90-100 
90-100 

90-100 
85-100 

85-95 
85-95 

100 
100 
100 
100 

85-100 
90-100 

85-100 


95-100 
95-100 
85-95 

95-100 
85-95 


No.  40 
(0.42  mm.) 


90-100 

85-95 

75-90 

90-100 

85-95 

75-90 


90-100 

85-95 
70-85 

90-100 
90-100 
85-100 
70-90 


85-100 

75-90 

20-45 

75-90 
20-45 

90-100 
75-100 
70-100 

70-100 
70-90 

70-85 
70-85 

95-100 
95-100 
95-100 
95-100 

80-95 
70-90 

70-90 


90-100 

85-95 

70-85 

85-95 
70-85 


No.  200 
(0.074  mm.) 


75-85 
70-90 
60-75 

85-95 
70-90 
60-75 


75-90 
65-85 
35-65 

75-95 
85-100 
65-85 
35-70 


50-75 

35-70 

5-15 

35-70 
5-15 

75-90 
45-65 
25-45 

25-45 
5-10 

50-65 
35-65 

95-100 
95-100 
95-100 
90-100 

50-75 
40-75 

30-70 


75-90 
65-85 
35-65 

65-85 
35-65 


Permeability 


Inchei  per  hour 
0.  63-2.  00 
0.  06-0.  20 
0.  20-0.  63 

0.  20-0.  63 
0.  06-0.  20 
0.  20-0.  63 


0.  63-2.  00 
0.  06-0.  20 
0.  20-0.  63 

0.  63-2.  00 
0.  06-0.  20 
0.  06-0.  20 
0.  20-0.  63 


0.  63-2.  00 

0.  63-2.  00 

>20.  00 

0.  63-2.  00 
>20.  00 

0.  63-2.  00 
0.  63-2.  00 
2.  00-6.  30 

2.  00-6.  30 
6.  30-20.  00 

0.  63-2.  00 
0.  63-2.  00 

0.  20-0.  63 
0.  06-0.  20 
0.  20-0.  63 
0.  20-0.  63 

0.  63-2.  00 
0.  63-2.  00 

0.  63-2.  00 


0.  63-2.  00 
0.  63-2.  00 
0.  63-2.  00 

0.  63-2.  00 
0.  63-2.  00 


Available 

water 

capacity 


Inches  per  inch  of 

soil 

0.  22-0.  24 

0.  15-0.  19 

0.  10-0.  19 

0.  21-0.  23 
0.  15-0.  19 
0.  10-0.  19 


0.  22-0.  24 
0.  18-0.  20 
0.  05-0.  10 

0.  22-0.  24 
0.  18-0.  20 
0.  1.5-0.  19 
0.  05-0.  10 


0.  20-0.  22 

0.  19-0.  21 

<0.  08 

0.  19-0.  21 
<0.  08 

0.  22-0.  24 
0.  17-0.  19 
0.  11-0.  13 

0.  13-0.  15 
<0.  08 

0.  20-0.  22 
0.  05-0.  19 

0.  21-0.  23 
0.  11-0.  13 
0.  18-0.  20 
0.  20-0.  22 

0.  20-0.  22 
0.  15-0.  19 

0.  17-0.  20 


0.  22-0.  24 
0.  15-0.  20 
0.  05-0.  19 

0.  15-0.  19 
0.  05-0.  19 


Reaction 


pH 

6.  6-7.  3 

6.  6-7.  3 

2  7.  4-8.  4 


6.6-7. 

6.  6-7. 

2  7.  4-8. 


5.  1-7.  3 

6.  0-6.  5 

2  7.  4-8.  4 


6.  1-6. 

5.  1-5. 

6.  6-7. 
2  7.  4-8. 


6.  1-6.  5 
5.  6-7.  3 

'  7.  4-8.  4 

5.  6-7.  3 
2  7.  4-8.  4 

7.  3-7.  8 
7.  3-7.  8 

2  7.  4-8.  4 

6.  6-7.  3 

7.  4-7.  8 

6.  6-7.  3 
2  7.  4-8.  4 

6.  5-7.  3 

6.  5-7.  3 

7.  4-7.  8 
2  7.  4-8.  4 

6.  6-7.  3 
5.  1-6.  5 

2  7.  4-8.  4 


6.  6-7.  3 

5.  1-6.  0 

2  7.  4-8.  4 

5.  1-6.  0 
2  7.  4-8.  4 


Frost-heave  potential 


Moderate  to  high. 

Moderate 

Moderate 


Moderate. 
Moderate- 
Moderate. 


Moderate  to  high. 

Moderate 

Moderate 


Moderate  to  high. 

Moderate 

Moderate 

Moderate 


Moderate- 
Moderate. 
Low 


Moderate. 
Low 


Moderate  to  high. 

Moderate 

Moderate 


Moderate. 
Low 


Moderate. 
Moderate. 


Moderate 

Moderate 

Moderate 

Moderate  to  high. 


Moderate. 
Moderate. 


Moderate. 


Moderate  to  high. 

Moderate 

Moderate 


Shrink-swell 
potential 


Moderate. 
Moderate. 


Low. 

Moderate. 

Low. 

Moderate. 
Moderate. 
Low. 


Low. 

Moderate. 

Low. 

Low. 

Moderate. 
Moderate. 
Low. 


Low. 

Moderate. 

Low. 

Moderate. 
Low. 

Low. 
Low. 
Low. 

Low. 
Low  . 

Low. 
Low. 

Moderate. 
Moderate. 
Moderate. 
Low. 

Low. 
Moderate. 

Low. 


Low. 

Moderate. 

Low. 

Moderate. 
Low. 


Mior 
Miar 


Miom 


lasville  silty  clay  loam,   clayey  subsoil  vor 
nsville  loom,  0  to  2  percent  slopes 
sville  loam,   2  to  6  percent  slopes,  eroded 
silt  loam,   2  to  6  percent  slopes,  eroded 
silt  loofti,  6  to   12  percent  slopes,  eroded 
silt  loom,    12  to   18  percent  slopes,  eroded 
silt  loom,    18  to  25  percent  slopes,  eroded 
clay  loam,   2  to  6  percent  slopes,   severely 
cloy  loam,  6  to   12  percent  slopes,   severel 
cloy  loom,    12  to   18  percent  slopes,   severe 


roded 
eroded 


Ockley  silt  loom,  0  to  2  percent  slopes 
Ockley  silt  loom,   2  to  6  percent  slopes,  eroded 
Ockley  silt  loom,   loamy  substratum,  0  to  2  percent 


;ubstratur 
jbstrot 


,  0  to  2  perce 
2  to  6  pen 


RuB2 
RuC2 


XeA 
XeB2 


Rogsdole  silty  cloy   loom 
Rensseloer  cloy   loom 
Russell   silt   loom,   2  to  6  per< 
Russell   silt  loom,  6  to   12  pe 


Shoals 


lit 


I  silt  loom,  0  to  2  per< 
I  silt  loom,  2  to  6  pen 


slopes,  eroded 
slopes,  eroded 


slopes 
slopes,  eroded 


'  slopes 
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SOIL    SURVEY 


Estimated  soil  properties 


Soil  series  and  map  symbols 


Depth  to 

seasonal 

high  water 

table 

Depth 

from 

surface 

Feet 
>6 

Inchet 
0-14 
14-24 
24-48 
48-60 

>6 

0- 

8- 
48- 
53- 

-8 
-48 
-53 
-60 

■0-1 

0- 

42- 

-42 
-60 

'  0-1 

0- 
16- 
47- 

-16 

-47 
-72 

>6 

0- 
10- 
25- 
59- 

-10 

-25 
-59 
-64 

1-3 

0- 
34- 

-34 
-60 

1-3 

0- 
12- 
30- 
48- 

-12 
-30 
-48 
-60 

3-6 

0- 
12- 
30- 
42- 

-12 
-30 
-42 
-60 

Classification 


USDA  texture 


Unified 


AASHO 


Ockley : 

OcA,  OcB2 

OsA,  OsB2 , 

Ragsdale:     Ra 

Rensselaer :     R  n 

Russell:     RuB2,  RuC2 

Shoals:     Sh 

Whitaker:     Wh 

Xenia:     XeA,  XeB2-. 


Silt  loam 

Silty  clay  loam 

Clay  loam  and  sandy  clay  loam 

Sand  and  gravel 

Silt  loam 

Clay  loam 

Sand  and  gravel 

Loam 

Silty  clay  loam 

Silt  loam  and  loam 

Clay  loam 

Clay  loam  and  sandy  clay  loam 

Loamy  sand,  sandy  loam,  and  silt  loam 

Silt  loam 

Silty  clay  loam 

Clay  loam 

Loam 

Silt  loam 

Stratified  loam,  sandy  loam,  and  sandy  clay 
loam. 

Silt  loam 

Clay  loam 

Sandy  clay  loam  and  sandy  loam 

Stratified  loam,  sandy  losnn.  and  medium 
sand. 

Silt  loam 

Silty  clay  loam 

Clay  loam 

Loam 


ML  or  CL 
CL 

CL  or  SC 

SW-SM 

ML  or  CL 
CL 

SW-SM 
CL  or  SC 

OL  or  CH 
ML 

CL  or  CH 

CH 

SC 

ML  or  CL 
CH 

CL  or  CH 
CL  or  SC 

ML 

SC  or  SM 


ML  or  CL 
CL 

SC  or  CL 
SC  or  SM 


ML  or  CL 
CH 

CL  or  CH 
CL  or  SC 


A-4  or  A-6 
A-6 
A-6 
A-1 

A-4  or  A-6 
A-6 
A-1 
A-4 

A-7 
A-4 

A-7 
A-7 
A-2  or  A-4 

A-4  or  A-6 

A-7 

A-6  or  A-7 

A-4 

A-4 

A-2  or  A-4 


A-4  or  A-6 

A-6 

A-6 

A-2  or  A-4 


A-4  or  A-6 

A-7 

A-6  or  A-7 

A-4 


'  Ponded. 
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significant  to  engineering — Continued 


Percentage  passing  sieve — 


No.  10 
(2.0  mm.) 


No.  40 
(0.42  mm.) 


95-100 
90-100 
80-100 
50-70 

100 
90-100 
50-70 

85-95 

100 
95-100 

95-100 
90-100 
90-100 

95-100 
95-100 
95-100 
85-95 

95-100 
90-100 


95-100 
95-100 
90-100 
95-100 


95-100 
95-100 
95-100 
85-95 


90-100 
80-95 
65-90 
20-45 

90-100 
80-95 
20-45 
70-85 

90-100 
90-100 

75-95 
70-85 
70-95 

90-100 
90-100 
85-95 
70-85 

90-100 
75-100 


90-100 
85-95 
70-90 
70-90 


90-100 
90-100 
85-95 
70-85 


No.  200 
(0.074  mm.) 


75-90 

70-90 

40-75 

5-15 

75-90 

70-90 

5-15 

45-65 

95-100 
85-95 

60-80 
50-75 
10-50 

85-95 
85-95 
65-85 
35-65 

75-90 
10-50 


65-90 
65-85 
45-55 
10-50 


85-95 
85-95 
65-85 
35-65 


Permeability 


Available 

water 

capacity 


Inchei  per  hour 

0.  63-2.  00 

0.  63-2.  00 

0.  63-2.  00 

>20.  00 

0.  63-2.  00 

0.  63-2.  00 

>20.  00 

0.  63-2.  00 

0.  06-0.  20 
0:  20-0.  63 

0.  20-0.  63 
0.  06-0.  20 
0.  63-2.  00 

0.  63-2.  00 
0.  63-2.  00 
0.  63-2.  00 
0.  63-2.  00 

0.  63-2.  00 
0.  63-2.  00 


0.  63-2.  00 
0.  63-2.  00 
0.  63-2.  00 
0.  63-2.  00 


0.  63-2.  00 
0.  20-0.  63 
0.  20-0,  63 
0.  63-2.  00 


Inchta  per  inch  o/ 

ioil 

0.  22-0.  24 

0.  18-0.  20 

0.  19-0.  21 

<0.  08 

0.  22-0.  24 

0.  19-0.  21 

<0.  08 

0.  05-0.  19 

0.  21-0.  23 
0.  17-0.  22 

0.  17-0.  19 
0.  19-0.  21 
0.  08-0.  22 

0.  22-0.  24 
0.  18-0.  20 
0.  15-0.  19 
0.  05-0.  19 

0.  22-0.  24 
0.  11-0.  19 


0.  22-0.  24 
0.  15-0.  19 
0.  14-0.  18 
0.  07-0.  19 


0.  22-0.  24 
0.  18-0.  20 
0.  15-0.  19 
0.  05-0.  19 


Reaction 


Frost-heave  potential 


pH 

6.  6-7.  3 

5.  6-6.  5 

5.  6-6.  5 
3  7.  4-8.  4 

6.  6-7.  3 

5.  6-6.  5 
2  7.  4-8.  4 
2  7.  4-8.  4 

6.  1-7.  3 
2  7.  4-8.  4 

6.  6-7.  3 

6.  6-7.  3 

2  7.  4-8.  4 

5.  1-7.  3 

4.  6-5.  0 

5.  1-7.  3 
2  7.  4-8.  4 

6.  6-7.  3 
6.  6-7.  3 


5.  1-7.  3 

5.  1-6.  5 

6.  1-7.  3 
2  7.  4-8.  4 


6.  6-7.  3 

5.  6-7.  3 

6.  6-7.  3 

7.  4-8.  4 


Moderate  to  high. 

Moderate 

Moderate 

Low 


Moderate  to  high. 

Moderate 

Low 

Moderate 


Moderate  to  high. 
High 


Moderate. 
Moderate- 
Moderate. 


Moderate  to  high. 

Moderate 

Moderate 

Moderate 


Moderate  to  high. 
Moderate 


Moderate  to  high- 
Moderate 

Moderate 

Moderate 


Moderate  to  high- 
Moderate 

Moderate 

Moderate 


Shrink-sweU 
potential 


Low. 

Moderate. 
Moderate. 
Low. 

Low. 

Moderate. 
Low. 
Low. 

Moderate. 
Low. 

Moderate. 
Moderate. 
Low. 

Low. 

Moderate. 
Moderate. 
Low. 

Low. 
Low. 


Low. 

Moderate. 
Low. 
Low. 


Low. 

Moderate. 
Moderate. 
Low. 


2  Calcareous. 
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Interpretation  of  Engineering  Properties 
(From  Referrence  3) 


Interpretations  of 


[An  asterisk  in  the  first  column  indicates  that  at  least  one  mapping  unit  in  the  series  is  made  up  of  two  or  more  kinds  of  soil.  The  different 

instructions  for  referring 


Suitability  as  source  of — 

Soil  features  affecting — 

Soil  series 
and  map 
symbols 

Farms  ponds 

Sand  and 

Highway 

Agricultural 

Topsoil 

gravel 

Road  subgrade  material 

location 

drainage 

Reservoir 

Embankments,  dikes, 

areas 

and  levees 

Brookstoni 

Good  in 

Not  suit- 

Fair to  poor  in  sub- 

Seasonal 

Seasonal 

Moderate 

Fair  to  poor  stability 

Br,  Bs. 

surface 

able. 

soil  and  substratum: 

high  wa- 

high wa- 

to slow 

in  subsoil  and  sub- 

layer. 
Poor  in 

fair  to  poor  shear 

ter  table; 

ter  table; 

seepage; 

stratum:     fair  to 

strength;  fair  to 

subject 

slow 

seasonal 

poor  compaction 

subsoil: 

poor  compaction 

to  frost 

perme- 

high 

characteristics; 

moder- 

characteristics; 

heave. 

ability. 

water 

low  permeability 

ately  fine 

medium  to  high 

table. 

when  compacted; 

texture; 

compressibility; 

medium  to  high 

seasonal 

moderate  to  low 

compressibility; 

high 

shrink-swell  poten- 

good resistance  to 

water 

tial;  subject  to 

piping;  moderate  to 

table. 

frost  heave;  fair  to 
poor  stability;  sea- 
sonal high  water 
table. 

low  shrink-sweU 
potential;  fair  to 
poor  shear  strength. 

*Crosby: 
CrA,  CsB2. 

Good  in 

Not  suit- 

Fair to  poor  in  sub- 

Seasonal 

Seasonal 

Moderate 

Fair  to  poor  stability 

surface 

able. 

soil  and  substra- 

high 

high 

to  slow 

in  subsoil  and  sub- 

For 

layer. 

tum:     fair  to  poor 

water 

water 

seepage; 

stratum:     fair  to 

Miami 

Fair  to 

shear  strength; 

table; 

table; 

seasonal 

poor  compaction 

part  of 

poor  in 

fair  to  poor  compac- 

subject 

slow  per- 

high 

characteristics;  low 

CsB2, 

subsoil: 

tion  characteristics; 

to  frost 

meability. 

water 

permeability  when 

see 

moder- 

medium to  high 

heave. 

table. 

compacted;  medium 

Miami 

ately  fine 

compressibility; 

to  high  compressi- 

series. 

texture; 
seasonal 
high 
water 

moderate  to  low 
shrink-swell  poten- 
tial; subject  to 

biUty;  good  resist- 
ance to  piping; 
moderate  to  low 

frost  heave;  fair  to 

shrink-sweU  poten- 

table. 

poor  stability;  sea- 
sonal high  water 
table. 

tial;  fair  to  poor 
shear  strength. 

Fincastle: 

Good  in 

Not  suit- 

Fair to  poor  in  sub- 

Seasonal 

Seasonal 

Moderate 

Fair  to  poor  stabiUty 

FcA. 

surface 

able. 

soil  and  substra- 

high wa- 

high wa- 

to slow 

in  subsoil  and  sub- 

layer. 

tum:     fair  to  poor 

ter  table; 

ter  table; 

seepage; 

stratum:     fair  to 

Fair  to 

shear  strength;  fair 

subject 

slow  per- 

seasonal 

poor  compaction 

poor  in 
subsoil: 

to  poor  compaction 

to  frost 

meabil- 

high wa- 

characteristics; low 

characteristics;  me- 

heave. 

ity. 

ter  table. 

permeability  when 

moder- 

dium to  high  com- 

compacted; medium 

ately  fine 

pressibility;  moder- 

to high  compressi- 

texture; 

ate  to  low  shrink- 

biUty;  good  resist- 

seasonal 

swell  potential;  sub- 

ance to  piping;  mod- 

high wa- 

ject to  frost  heave; 

erate  to  low  shrink- 

ter  table. 

fair  to  poor  stabil- 
ity; seasonal  high 
water  table. 

swell  potential;  fair 
to  poor  shear 
strength. 

See  footnotes  at  end  of  table. 
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engineering  properties 

soils  in  such  mapping  units  may  have  different  properties  and  limitations,  and  for  this  reason  it  is  necessary  to  follow   carefully  the 
to  other  series] 


Soil  features  affecting— Continued 

Degree  and  kind  of  limitation  for — 

Terraces  and 

Foundations 

Sewage  disposal 

Grassed  waterways 

diversions  ' 

of  buildings 

fields 

Sewage  lagoons 

Sanitary  landfills  ' 

Soil  features 

Soil  features 

Seasonal  high  water 

Severe:     slow 

Severe :    very 

Severe:     very 

favorable ; 

favorable; 

table;  subject  to 

permeability; 

poorly  drained; 

poorly  drained; 

generally  not 
needed. 

generally  not 

ponding;  fair  to 

seasonal  high 

seasonal  high 

seasonal  high 

needed,  but 

poor  shear 

water  table. 

water  table; 

water  table; 

diversions  can 

strength;  moder- 

subject to 

subject  to 

be  used  to  chan- 

ate to  low  shrink- 

ponding. 

ponding. 

nel  excess  water 

swell  potential ; 

from  higher  soils. 

medium  to  high 
compressibility. 

Soil  features 

Soil  features 

Seasonal  high  water 

Severe:     slow  per- 

Moderate:    some- 

Moderate:   some- 

favorable. 

favorable. 

table ;  fair  to  poor 

meability  ;  sea- 

what poorly 

what  poorly 

shear  strength ; 

sonal  high  water 

drained;  seasonal 

drained;  seasonal 

moderate  to  low 

table. 

high  water  table. 

high  water  table; 

shrink-swell  po- 

use limited  to 

tential;  medium 

periods  when 

to  high  compressi- 

water table  is  at 

bility. 

a  depth  of  more 
than  48  inches. 

Soil  features 

Soil  features 

Seasonal  high  water 

Severe:     slow  per- 

Moderate:    some- 

Moderate:   some- 

favorable. 

favorable. 

table;  fair  to  poor 

meability;  sea- 

what poorly 

what  poorly 

shear  strength ; 

sonal  high  water 

drained;  seasonal 

drained;  seasonal 

moderate  to  low 

table. 

high  water  table ; 

high  water  table; 

shrink-swell  po- 

use limited  to 

use  limited  to 

tential;  medium 

periods  when 

periods  when 

to  high  compress- 

water table  is  at 

water  table  is  at 

ibility. 

a  depth  of  more 
than  48  inches. 

a  depth  of  more 
than  48  inches. 
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interpretations  of 


Soil  series 
and  map 
symbols 


Fox: 


FoA. 
FoB2, 
FoC2. 


FxC3.. 


Suitability  as  source  of — 


Topsoil 


Fair  to 
good  in 
surface 
layer. 

Poor  to 
fair  in 
subsoil: 
moder- 
ately fine 
to  coarse 
texture. 


Sand  and 
gravel 


Poor  to 
fair  in 
surface 
layer. 

Poor  to 
fair  in 
subsoil: 
moder- 
ately fine 
to  coarse 
texture. 


Good: 
about  3 
feet  of 
over- 
burden 
on  well- 
graded 
mixture 
of  sand 
and 
gravel. 


Good: 
about  3 
feet  of 
over- 
burden 
on  well- 


mixture 
of  sand 
and 
gravel. 


Road  subgrade  material 


Poor  in  subsoil:     fair 
shear  strength;  good 
to  fair  compaction 
characteristics; 
medium  compressi- 
bility; moderate 
shrink-swell  po- 
tential; subject  to 
frost  heave;  fair 
stability. 

Very  good  in  substra- 
tum: good  to  fair 
shear  strength;  fair 
to  good  compaction 
characteristics; 
slight  compressi- 
bility; low  shrink- 
swell  potential;  low 
susceptibility  to 
frost  heave;  fair 
to  poor  stability. 


Poor  in  subsoil:     fair 
shear  strength; 
good  to  fair  com- 
paction charac- 
teristics; medium 
compressibility; 
moderate  shrink- 
swell  potential; 
subject  to  frost 
heave;  fair  stability. 

Very  good  in  sub- 
stratum:    good  to 
fair  shear  strength; 
fair  to  good  com- 
paction charac- 
teristics; slight 
compressibility;  low 
shrink-swell  poten- 
tial; low  suscepti- 
bility to  frost 
heave;  fair  to  poor 
stability. 


Soil  features  afifecting- 


Highway 
location 


Loose  sand 
and  grav- 
el easily 
excava- 
ted but 
some- 
times 
hinders 
hauling; 
cuts  and 
fills 
often 
needed; 
difficult 
to  vege- 
tate ex- 
posed 
gravel  in 
road  cuts 
subject 
to  frost 
heave. 


Loose  sand 
and 
gravel 
easily 
excavated 
but 
some- 
times 
hinders 
hauling; 
cuts  and 
fills 
often 
needed; 
difficult 
to  vege- 
tate 
exposed 
gravel  in 
road 
cuts; 
subject 
to  frost 
heave  in 
subsoil. 


Agricultural 
drainage 


Natural 


adequate; 

not 

needed. 


Farms  ponds 


Reservoir 
areas 


Rapid  seep- 
age in 
substra- 
tum. 


Natural 


ade- 
quate; 
not 
needed. 


Rapid 


m  sub- 
stratum. 


Embankments,  dikes, 
and  levees 


See  footnotes  at  end  of  table. 


Fair  stability  in  sub- 
soil:    good  to  fair 
compaction  char- 
acteristics; low 
permeability  when 
compacted;  medium 
compressibility; 
good  resistance  to 
piping;  moderate 
shrink-swell  po- 
tential; fair  shear 
strength. 

Fair  to  poor  stability 
in  substratum: 
fair  to  good  com- 
paction character- 
istics; high  to  mod- 
erate permeability 
when  compacted; 
slight  compressi- 
bility; fair  to  good 
resistance  to  piping; 
low  shrink-swell 
potential;  good  to 
fair  shear  strength. 

Fair  stability  in  sub- 
soil:    good  to  fair 
compaction  char- 
acteristics; low 
permeability  when 
compacted;  medium 
compressibility; 
good  resistance  to 
piping;  moderate 
shrink-swell  po- 
tential; fair  shear 
strength 

Fair  to  poor  stability 
in  substratum: 
fair  to  good  com- 
paction characteris- 
tics; high  to  moder- 
ate permeability 
when  compacted; 
slight  compressibil- 
ity; fair  to  good 
resistance  to  piping; 
low  shrink-swell 
potential;  good  to 
fair  shear  strength. 
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HENDRICKS    COUNTY,    INDIANA 


engineering  properties — Continued 


Soil  features  affecting — Continued 

Degree  and  kind  of  limitation 

for— 

Terraces  and 

Foundations 

Sewage  disposal 

Grassed  waterways 

diversions  ' 

of  buildings 

fields 

Sewage  lagoons 

Sanitary  landfills  ' 

DiflBcult  to  vege- 

Difficult to  vege- 

Good to  fair  shear 

Slight:     moderate 

Severe :     porous 

Severe:     porous 

tate;  erosion 

tate;  erosion 

strength;  mod- 

permeability; 

sand  and  gravel 

sand  and  gravel 

hazard  during 

hazard  during 

erate  to  low 

possible  contami- 

at depths  of  31  to 

at  depths  of  31  to 

construction. 

construction. 

shrink-swell 

nation  of  ground 

60  inches ;  very 

60  inches;  hazard 

potential;  medium 

water. 

rapid  permeabil- 

of free  leachate 

compressibility  in 

ity  in  sand  and 

flow  to  ground 

subsoil;  slight 

gravel. 

water. 

compressibility  in 

substratum. 

Difficult  to  vege- 

Difficult to  vege- 

Good to  fair  shear 

Slight:     moderate 

Severe :     porous 

Severe:     porous 

tate;  erosion 

tate;  erosion 

strength;  moder- 

permeability; 

sand  and  gravel 

sand  and  gravel 

hazard  during 

hazard  during 

ate  to  low  shrink- 

possible  contami- 

at depths  of  31  to 

at  depths  of  31  to 

construction. 

construction. 

swell  potential; 

nation  of  ground 

60  inches;  very 

60  inches ;  hazard 

medium  compress- 

water. 

rapid  permeability 

of  free  leachate 

ibility  in  subsoil; 

in  sand  and 

flow  to  ground 

slight  compressi- 

gravel. 

water. 

bility  in  substra- 

tum. 
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SoU  series 
and  map 
symbols 


Genesee:     Gn. 


Suitability  as  source  of- 


Topsoil 


Genesee 
sandy 
variant: 
Gs. 


Hennepin: 

HeF. 


Good  in 
surface 
layer: 
subject 
to  stream 
flooding. 


Fair  in  sur- 
face 
layer. 

Fair 
to  poor 
in  sub- 
soil: 
coarse 
texture ; 
subject 
to  flood- 
ing. 


Fair  in 
surface 
layer: 
thin; 
steep 
slopes. 

Fair  to 
poor  in 
subsoil. 


Mahalasville,       Fair  to 
clayey  sub-  good  in 

soil  vari-  surface 

ant:     Mc.  layer: 

moder- 
ately fine 
texture. 
Poor  in 
subsoil: 
fine  tex- 
ture; 
seasonal 
high 
water 
table. 
See  footnotes  at  end  of  table. 


Sand  and 
gravel 


Poor  to 
unsuit- 
able: 
location 
of  sand 
and 
gravel 
spotty; 
deep 
over- 
burden ; 
dipper 
equip- 
ment 
neces- 
sary. 

Poor  to 
unsuit- 
able; 
location 
of  sand 
and 
gravel 
spotty; 
deep 
over- 
burden; 
dipper 
equip- 
ment 
neces- 
sary. 

Not  suit- 
able. 


Not  suit- 
able. 


Road  subgrade  material 


Fair  to  poor  in  subsoil 
and  substratum: 
fair  to  poor  shear 
strength;  fair  to 
poor  compaction 
characteristics; 
medium  to  high 
compressibility;  low 
shrink-swell  poten- 
tial; subject  to 
frost  heave;  fair 
stability. 


Fair  to  good  in  sub- 
soil and  substra- 
tum:    fair  shear 
strength;  fair 
compaction  char- 
acteristics; slight 
compressibility;  low 
shrink-swell  poten- 
tial; subject  to 
frost  heave;  fair 
stability. 


Fair  to  poor  in  sub- 
soil and  substratum: 
fair  to  poor  shear 
strength ;  fair  to 
poor  compaction 
characteristics; 
medium  to  high 
compressibility; 
low  shrink-swell 
potential;  subject 
to  frost  heave;  fair 
stability. 


Fair  to  poor  in  sub- 
soil and  substra- 
tum:    fair  to  poor 
shear  strength;  fair 
to  poor  compaction 
characteristics ; 
medium  to  high 
compressibility; 
moderate  shrink- 
swell  potential;  sub- 
ject to  frost  heave; 
fair  to  poor  stabil- 
ity; seasonal  high 
water  table. 


Soil  features  affecting- 


Highway 
location 


Subject  to 
flooding 
and 
frost 
heave. 


Agricultural 


Subject  to 
flooding 
and  frost 
heave. 


Cuts  and 
fills 

needed; 
difficult 
to 

vegetate 
road 
cuts; 
subject 
to  frost 
heave. 


Seasonal 
high 
water 
table; 
subject 
to  frost 
heave. 


Natural 
drainage 
ade- 
quate; 
subject 
to  flood- 
ing; not 
needed. 


Farms  ponds 


Reservoir 
areas 


Natural 


quate; 
subject 
to  flood- 
ing; not 
needed. 


Natural 
drainage 
ade- 
quate; 
not 
needed. 


Seasonal 
high 
water 
table ; 
slow  per- 
meabil- 
ity; 

stratified 
silt  and 
clay  be- 
low 

depth  of 
36  inches. 


Moderate 
to  slow 
seepage ; 
subject 
to  flood- 
ing. 


Embankments,  dikes, 
and  levees 


Rapid 
seepage 
in  sub- 
stratum; 
subject 
to  flood- 
ing. 


Moderate 
to  slow 
seepage. 


Moderate 

to  slow 


seasonal 
high 
water 
table. 


Fair  stability  in  sub- 
soil and  substratum: 
fair  to  poor  com- 
paction characteris- 
tics; moderate  to 
low  permeability 
when  compacted; 
medium  to  high 
compressibility;  fair 
resistance  to  piping; 
low  shrink-swell 
potential;  fair  to 
poor  shear  strength. 


Fair  stability  in  sub- 
soil and  substratum: 
fair  compaction 
characteristics;  high 
to  moderate  per- 
meability when 
compacted;  slight 
compressibility;  fair 
to  good  resistance  to 
piping;  low  shrink- 
swell  potential;  fair 
shear  strength. 


Fair  stability  in  sub- 
soil and  substratum: 
fair  to  poor  com- 
paction character- 
istics; moderate  to 
low  permeability 
when  compacted; 
medium  to  high 
compressibility; 
fair  resistance  to 
piping;  low  shrink- 
swell  potential; 
fair  to  poor  shear 
strength. 

Fair  to  poor  stability 
in  subsoil  and  sub- 
stratum :     fair  to 
poor  compaction 
characteristics;  low 
permeability  when 
compacted;  medium 
to  high  compressi- 
bility ;  good  resist- 
ance to  piping;  mod- 
erate shrink-swell 
potential;  fair  to 
poor  shear  strength. 
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HENDRICKS    COUNTY,    INDIANA 


engineering  properties — Continued 


Soil  features  affecting — Continued 


Grassed  waterways 


Soil  features 
favorable ; 
generally  not 
needed. 


Difficult  to  vege- 
tate; generally 
not  needed. 


DifiBcult  to  vege- 
tate; erosion 
hazard  during 
construction. 


Terraces  and 
diversions  ' 


Soil  features  favor- 
able ;  not  needed 
because  of 
topography. 


Not  needed- 


Not  needed- 


Soil  features 
favorable;  gen- 
erally not 
needed. 


Soil  features  favor- 
able; generally 
not  needed,  but 
diversions  can  be 
used  to  channel 
excess  water  from 
higher  soils. 


Foundations 
of  buildings 


Degree  and  kind  of  limitation  for- 


Subject  to  flooding; 
fair  to  poor  shear 
strength ;  low 
shrink-swell 
potential;  medium 
to  high  compress- 
ibility. 


Subject  to  flooding; 
fair  to  poor  shear 
strength;  low 
shrink-swell 
potential;  medium 
to  high  compress- 
ibility. 


Fair  to  poor  shear 
strength;  low 
shrink-swell 
potential;  medium 
to  high  compress- 
ibiUty. 


Sewage  disposal 
fields 


Seasonal  high  water 
table;  subject  to 
ponding;  fair  to 
poor  shear 
strength;  moder- 
ate shrink-swell 
potential;  medium 
to  high  compress- 
ibility. 


Severe :  subject  to 
flooding;  moder- 
ate permeabihty. 


Severe :     subject  to 
flooding;  moder- 
ately rapid 
permeability. 


Sewage  lagoons 


Severe:     subject  to 
flooding. 


Severe:     subject  to 
flooding. 


Severe:     slopes  too 
steep;  moderate 
permeability. 


Severe:     slow  per- 
meability; sea- 
sonal high  water 
table. 


Sanitary  landfills  ' 


Severe:    subject  to 
flooding. 


Severe:     subject  to 
flooding. 


Severe:    steep 
slopes  severely 
hinder  develop- 
ment of  site. 


Severe:     very  poorly 
drained;  seasonal 
high  water  table. 


Severe :    steep 
slopes  severely 
hinder  develop- 
ment of  site. 


Severe:     very  poorly 
drained;  seasonal 
high  water  table; 
clayey  material 
hinders  traffic- 
ability  and  is 
subject  to  cracking 
or  drying. 
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Suitability  as  source  of — 

Soil  features  affecting 

- 

Soil  series 
and  map 
symbols 

Sand  and 

Highway 

Agricultural 

Farms  ponds 

Topsoil 

gravel 

Road  subgrade  material 

location 

drainage 

Reservoir 

Embankments,  dikes, 

areas 

and  levees 

T^artinsville ! 

Good  to 

Not  suit- 

Fair to  poor  in  sub- 

Cuts and 

Natural 

Moderate 

Fair  stability  in  sub- 

MeA, 

fair  in 

able. 

soil  and  substra- 

fills gen- 

drainage 

seepage. 

soil  and  substra- 

MeB2. 

surface 

tum:    fair  to  poor 

erally 

ade- 

tum:    fair  to  poor 

layer. 

shear  strength;  fair 

needed; 

quate; 

compaction  charac- 

Fair to 

to  poor  compaction 

subject 

not 

teristics;  moderate 

poor  in 
subsoil : 

characteristics; 

to  frost 

needed. 

to  low  permeability 

medium  to  high 

heave. 

when  compacted; 

moder- 

compressibility; 

medium  to  high 

ately  fine 
texture. 

moderate  to  low 

compressibility;  fair 

shrink-swell  poten- 

resistance to  piping; 

tial;  subject  to  frost 

moderate  to  low 

heave;  fair  stability. 

shrink-swell  poten- 
tial; fair  to  poor 
shear  strength. 

Miami: 

MmB2, 

Fair  to 

Not  suit- 

Fair to  poor  in  sub- 

Cuts and 

Natural 

Moderate 

Fair  to  poor  stability 

MmC2, 

poor  in 

able. 

soil  and  substra- 

fills 

drainage 

to  slow 

in  substratum :     fair 

MmD2, 

surface 

tum:     fair  to  poor 

needed; 

ade- 

seepage. 

to  poor  compaction 

MmE2! 

layer 
and  in 

shear  strength;  fair 

subject 

quate  ; 

characteristics;  low 

to  poor  compaction 

to  frost 

not 

permeability  when 

subsoil : 

characteristics; 

heave. 

needed. 

compacted;  medium 

moder- 

medium to  high 

to  high  compressi- 

ately fine 

compressibility; 

bility;  good  resist- 

texture. 

moderate  to  low 
shrink-swell  poten- 
tial; subject  to  frost 
heave;  fair  to  poor 
stability. 

ance  to  piping;  mod- 
erate to  low  shrink- 
swell  potential;  fair 
to  poor  shear 
strength. 

MsB3, 

Poor  in 

Not  suit- 

Fair to  poor  in  sub- 

Cuts and 

Natural 

Moderate 

Fair  to  poor  stability 

MsC3, 

surface 

able. 

soil  and  substra- 

fills 

drainage 

to  slow 

in  subsoil  and  sub- 

MsD3. 

layer  and 

tum  :     fair  to  poor 

needed; 

ade- 

seepage. 

stratum:     fair  to 

subsoil: 

shear  strength;  fair 

subject 

quate; 

poor  compaction 

moder- 

to poor  compaction 

to  frost 

not 

characteristics;  low 

ately  fine 
texture. 

characteristics ; 

heave. 

needed. 

permeability  when 

medium  to  high 

compacted;  medium 

compressibility; 

to  high  compressi- 

moderate to  low 

bility;  good  resist- 

shrink-swell poten- 
tial; subject  to  frost 
heave;  fair  to  poor 

ance  to  piping;  mod- 
erate to  low  shrink- 
swell  potential;  fair 

stability. 

to  poor  shear 
strength. 

See  footnotes  at  end  of  table. 
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HENDRICKS    COUNTY,    INDIANA 


engineering  properties — Continued 


Soil  features  affecting — Continued 

Degree  and  kind  of  limitation  for — 

Terraces  and 

Foundations 

Sewage  disposal 

Grassed  waterways 

diversions  ' 

of  buildings 

fields 

Sewage  lagoons 

Sanitary  landfills  ^ 

Soil  features 
favorable. 

Soil  features  favor- 

Fair  to  poor  shear 

Slight 

Severe :     underlying 

Severe:     porous  sand 

able. 

strength;  moder- 

material too  sandy 

and  gravel  at 

ate  to  low  shrink- 

to  hold  water. 

depth  of  48  to  68 

swell  potential; 

inches;  hazard  of 

medium  to  high 

free  leachate  flow 

compressibility. 

to  ground  water. 

Soil  features 

Soil  features  favor- 

Fair to  poor  shear 

Moderate :     mod- 

Moderate where 

Slight  where  slopes 

favorable. 

able. 

strength;  moder- 

erate permea- 

slopes are  2  to  6 

are  2  to  12  per- 

ate to  low  shrinlc- 

bility. 

percent:     mod- 

cent. 

swell  potential; 

erate  permea- 

Moderate  where 

medium  to  high 

biUty. 

slopes  are  12  to  25 

compressibility. 

Severe  where  slopes 
are  6  to  25  per- 
cent:    slope 
severely  hinders 
development  of 
site. 

percent:     slope 
moderately  hin- 
ders development 
of  site. 

Soil  features 

Soil  features  favor- 

Fair to  poor  shear 

Moderate:     mod- 

Moderate where 

Slight  where  slopes 

favorable. 

able. 

strength;  moder- 

erate permea- 

slopes are  2  to  6 

are  2  to  12  per- 

ate to  low  shrink- 

bility. 

percent:     mod- 

cent. 

swell  potential; 

erate  permea- 

Moderate where 

medium  to  high 

bility. 

slopes  are  12  to  18 

compressibility. 

Severe  where  slopes 
are  6  to  18  per- 
cent :     slope 
severely  hinders 
development  of 
site. 

percent:     slope 
hinders  develop- 
ment of  site. 
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Interpretations  of 


Soil  series 
and  map 
symbols 


Ockley : 

OcA, 
OcB2. 


OsA, 
OsB2. 


Suitability  as  source  of — 


Topsoil 


Good  in 
surface 
layer. 

Fair  in 
subsoil: 
moder- 
ately fine 
to  coarse 
texture. 


Good  in 
surface 
layer. 

Fair  in 
subsoil; 
moder- 
ately fine 
to 

coarse 
texture. 


Sand  and 
gravel 


Good  in 
Ra.  surface 

layer. 
Fair  to 
poor  in 
subsoil; 
moder- 
ately 
fine 

texture; 
seasonal 
high 
water 
table. 
See  footnotes  at  end  of  table. 


Good:    at 
least  3 
feet  of 
over- 
burden 
on  well- 
graded 
mixture 
of  sand 
and 
gravel. 


Not 
suitable. 


Road  subgrade  material 


Not 

suitable. 


Poor  in  subsoil:     fair 
shear  strength ;  good 
to  fair  compaction 
characteristics ; 
medium  compressi- 
bility; moderate 
shrink-swell  poten- 
tial; subject  to  frost 
heave;  fair  stability. 

Very  good  in  substra- 
tum:    good  to  fair 
shear  strength ;  fair 
to  good  compaction 
characteristics; 
slight  compressibil- 
ity ;  low  shrink-swell 
potential;  low  sus- 
ceptibility to  frost 
heave;  fair  to  poor 
stability. 


Poor  in  subsoil: 
fair  shear  strength ; 
good  to  fair  com- 
paction character- 
istics; medium  com- 
pressibility; mod- 
erate shrink-swell 
potential;  subject 
to  frost  heave;  fair 
stability. 

Very  good  in  sub- 
stratum :     good  to 
fair  shear  strength; 
fair  to  good  com- 
paction character- 
istics; slight  com- 
pressibility; low 
shrink-swell  poten- 
tial; low  suscepti- 
bility to  frost  heave; 
fair  to  poor 
stability. 

Fair  to  poor  in  sub- 
soil and  substratum: 
fair  to  poor  shear 
strength;  fair  com- 
paction character- 
istics; medium 
compressibility; 
moderate  to  low 
shrink-swell  poten- 
tial; subject  to 
frost  heave;  fair 
stability;  seasonal 
high  water  table. 


Soil  features  affecting — 


Highway 
location 


Loose  sand 
and 
gravel 
easy  to 
excavate 
but 
some- 
times 
hinders 
hauling; 
cuts  and 
fills  often 
needed; 
difficult 
to  vege- 
tate ex- 
posed 
gravel  in 
road 
cuts; 
subsoil 
subject 
to  frost 
heave. 


Cuts  and 
fills 

needed; 
subject 
to  frost 
heave. 


Seasonal 
high 
water 
table; 
moder- 
ately 
high 
suscep- 
tibility 
to  frost 
heave. 


Agricultural 
drainage 


Natural 
drainage 
ade- 
quate; 
not 
needed. 


Natural 
drainage 
r  ''"qaate; 
not 
needed. 


Farms  ponds 


Reservoir 
areas 


Rapid  seep- 
age in 
substra- 
tum. 


Moderate 

to  slow 
seepage. 


Seasonal 
high 
water 
table ; 
slow 
perme- 
ability. 


Embankments,  dikes, 
and  levees 


Moderate  to 
slow 
seepage; 
seasonal 
high 
water 
table. 


Fair  stability  in  sub- 
soil:    good  to  fair 
compaction  charac- 
teristics; low  per- 
meability when 
compacted;  medium 
compressibility; 
good  resistance  to 
piping;  moderate 
shrink-swell  poten- 
tial; fair  shear 
strength. 

Fair  to  poor  stability 
in  substratum:     fair 
to  good  compaction 
characteristics;  high 
to  moderate  per- 
meability when 
compacted;  slight 
compressibility;  fair 
to  good  resistance 
to  piping;  low 
shrink-swell  poten- 
tial; good  to  fair 
shear  strength. 

Fair  to  poor  stability 
in  subsoil  and  sub- 
stratum:    fair  to 
poor  compaction 
characteristics;  low 
permeability  when 
compacted;  medium 
to  high  compressi- 
bility; good  resist- 
ance to  piping; 
moderate  to  low 
shrink-swell  potential 
fair  to  poor  shear 
strength. 


Fair  stability  in  sub- 
soil and  substratum : 
fair  compaction 
characteristics;  mod- 
erate to  low  perme- 
ability when  com- 
pacted; medium 
compressibility;  fair 
resistance  to  piping; 
moderate  to  low 
shrink-swell  poten- 
tial; fair  to  poor 
shear  strength. 
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HENDRICKS    COUNTY,    INCIANA 


engineering  properties — Con  tin  M 


Soil  features  affecting — Continued 


Degree  and  kind  of  limitation  for — 


Grassed  waterways 


Terraces  and 
diversions  ' 


Foundations 
of  buildings 


Sewage  disposal 
fields 


Sewage  lagoons 


Sanitary  landfills  ' 


Soil  features 
favorable. 


Soil  features  favor- 
able. 


Soil  features 
favorable. 


Soil  features  favor- 
able. 


Soil  features 
favorable ; 
generally  not 
needed. 


Soil  features  favor- 
able; generally 
not  needed,  but 
diversions  can  be 
used  to  channel 
excess  water  from 
higher  soils. 


Good  to  fair  shear 
strength;  moder- 
ate to  low  shrink- 
swell  potential; 
medium  compres- 
sibility in  subsoil; 
slight  compressi- 
bility in  sub- 
stratum. 


Slight:     moderate 
permeability; 
possible  contami- 
nation of  ground 
water. 


Severe :     porous  sand 
and  gravel  at 
depth  of  48  to  68 
inches;  very  rapid 
permeability  in 
sand  and  gravel. 


Severe:     porous  sand 
and  gravel  at 
depth  of  48  to  68 
inches;  hazard  of 
leachate  flow  to 
ground  water. 


Fair  to  poor  shear 
strength;  moder- 
ate to  low  shrink- 
swell  potential; 
medium  to  high 
compressibility. 


Moderate :     moder- 
ate permeabihty. 


Moderate:     lateral 
seepage  through 
strata  of  sand  and 
gravel. 


Sight. 


Seasonal  high  water 
table;  subject  to 
ponding;  fair  to 
poor  shear 
strength;  moder- 
ate to  low  shrink- 
swell  potential; 
medium  com- 
pressibihty;  mod- 
erate to  high  sus- 
ceptibihty  to 
frost  heave. 


Severe:     slow  per- 
meability; sea- 
sonal high  water 
table. 


Severe :     very 
poorly  drained; 
seasonal  high 
water  table. 


Severe :     very 
poorly  drained; 
seasonal  high 
water  table ;  sub- 
ject to  ponding; 
silty  clay  loam 
and  silt  loam 
materials  hinder 
trafEcability. 
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Soil  series 
and  map 
symbols 


Rensselaer: 
Rn. 


Russell: 
RuB2, 
RuC2. 


Shoals:     Sh.. 


Suitability  as  source  of- 


Topsoil 


Fair  to 
good  in 
surface 
layer : 
moder- 
ately 
fine  tex- 
ture. 

Poor  in 
subsoil: 
moder- 
ately fine 
texture; 
seasonal 
high 
water 
table. 


Fair  to 
good  in 
surface 
layer. 

Fair  to 
poor  in 
subsoil : 
some- 
what 
moder- 
ately 
fine  tex- 
ture. 


Good  in 
surface 
layer. 

Good  to 
fair  in 
subsoil: 
subject 
to  stream 
flooding; 
seasonal 
high  wa- 
ter table. 


See  footnotes  at  end  of  table. 


Sand  and 
gravel 


Not 
suitable. 


Road  subgrade  material 


Not 
suitable. 


Poor  to  un- 
suitable ; 
location 
of  sand 
and  grav- 
el spotty; 
deep 
overbur- 
den; dip- 
per 
equip- 
ment 
neces- 
sary. 


Poor  in  subsoil:    fair 
to  poor  shear 
strength;  fair  to 
poor  compaction 
characteristics ; 
medium  to  high 
compressibility; 
moderate  shrink- 
swell  potential; 
subject  to  frost 
heave ;  fair  stability ; 
seasonal  high  water 
table. 

Fair  to  poor  in  sub- 
stratum:    fair  to 
poor  shear  strength; 
poor  compaction 
characteristics ; 
medium  compressi- 
bility; low  shrink- 
swell  potential; 
subject  to  frost 
heave;  poor 
stability. 

Fair  to  poor  in  sub- 
soil and  substratum: 
fair  to  poor  shear 
strength;  fair  to 
poor  compaction 
characteristics ; 
medium  to  high 
compressibility; 
moderate  to  low 
shrink-swell  poten- 
tial; subject  to  frost 
heave;  fair  to  poor 
stability. 


Fair  to  poor  in  sub- 
soil and  substratum: 
fair  to  poor  shear 
strength;  fair  to 
poor  compaction 
characteristics;  me- 
dium to  high  com- 
pressibility ;  low 
shrink-swell  poten- 
tial; subject  to 
frost  heave;  seasonal 
high  water  table. 


Soil  features  affecting- 


Highway 
location 


Seasonal 
high 
water 
table ; 
subject 
to  frost 
heave. 


Cuts  and 
fiUs 

needed; 
subject 
to  frost 
heave. 


Agricultural 
drainage 


Seasonal 
high 
water 
table ; 
slow  per- 
meability 
sand  and 
gravel 
sub- 
stratum. 


Natural 
drainage 
ade- 
quate; 

i.^.t 

needed. 


Farms  ponds 


Reservoir 
areas 


Subject  to 
flooding 
and  frost 

Seasonal 
high  wa- 
ter table; 

heave ; 

moderate 

seasonal 
high  wa- 
ter table. 

permea- 
bility; 
subject 
to  flood- 

mg. 

Moderate 
to  slow 
seepage ; 
seasonal 
high 
water 
table. 


Embankments,  dikes, 
and  levees 


Moderate 
to  slow 
seepage. 


Moderate 
to  slow 
seepage; 
subject 
to  flood- 
ing; sea- 
sonal 
high  wa- 
ter table. 


Fair  stability  in  sub- 
soil:    fair  to  poor 
compaction  charac- 
teristics; low  perme- 
ability when  com- 
pacted ;  medium  to 
high  compressibility; 
good  resistance  to 
piping;  moderate 
shrink-swell  poten- 
tial; fair  to  poor 
shear  strength. 

Poor  stability  in  sub- 
stratum:    poor 
compaction  charac- 
teristics; moderate 
permeability  when 
compacted ; 
medium  compressi- 
bility ;  poor  resist- 
ance to  piping;  low 
shrink-swell  poten- 
tial; fair  to  poor 
shear  strength. 

Fair  to  poor  stabiUty 
in  subsoil  and  sub- 
stratum :      fair  to 
poor  compaction 
characteristics ;  low 
permeability  when 
compacted;  medium 
to  high  compressi- 
bility ;  good  resist- 
ance to  piping; 
moderate  to  low 
shrink-swell  poten- 
tial; fair  to  poor 
shear  strength. 

Fair  stability  in  sub- 
soil and  substratum: 
fair  to  poor  com- 
paction characteris- 
tics; moderate  to 
low  permeability 
when  compacted; 
medium  to  high 
compressibility;  fair 
resistance  to  piping; 
low  shrink-swell  po- 
tential; fair  to  poor 
shear  strength. 
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HENDRICKS    COUNTY,    INDIANA 


engineering  properties — Continued 


Soil  features  affecting — Continued 

Degree  and  kind  of  limitation  for — 

Grassed  waterways 

Terraces  and 
diversions  ' 

Foundations 
of  buildings 

Sewage  disposal 
fields 

Sewage  lagoons 

Sanitary  landfiUs  2 

Soil  features 
favorable; 
generally 
not  needed. 

Soil  features 
favorable ; 
generally  not 
needed,  but 
diversions  can 
be  used  to 
channel  excess 
water  from 
higher  soils. 

Seasonal  high  water 
table;  subject  to 
ponding;  fair  to 
poor  shear 
strength;  moder- 
ate shrink-swell 
potential;  medium 
to  high  com- 
pressibiUty. 

Severe:     slow 
permeabiUty; 
seasonal  high 
water  table. 

Severe:     very  poorly 
drained;  seasonal 
high  water  table; 
subject  to  pond- 
ing. 

Severe:    very  poorly 
drained;  seasonal 
high  water  table; 
subject  to  ponding. 

Soil  features 
favorable. 

Soil  features 
favorable. 

Fair  to  poor  shear 
strength;  moder- 
ate to  low  shrink- 
swell  potential; 
medium  to  high 
compressibiUty. 

Moderate :     moder- 
ate permea- 
biUty. 

Moderate  where 
slopes  are  2  to  6 
percent:     moder- 
ate permeability. 

Severe  where  slopes 
are  6  to  12  per- 
cent:    moderate 
permeabiUty. 

SUght. 

Soil  features  fa- 
vorable; gener- 
ally not  needed. 

Soil  features  favora- 
ble; not  needed. 

Seasonal  high  water 
table;  subject 
to  flooding; 
fair  to  poor  shear 
strength;  low 
shrink-swell  po- 
tential; medium  to 
high  compressi- 
bility. 

Severe :     seasonal 
high  water  table; 
subject  to  flood- 
ing; moderate 
permeabihty. 

Severe:    subject  to 
flooding. 

Severe:     subject  to 
flooding;  some- 
what poorly 
drained;  seasonal 
high  water  table. 
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Interpretations  oj 


Suitability  as  source  of — 

Soil  features  affecting 

=- 

Soil  series 
and  map 
symbols 

Farms  ponds 

H  Q  r\  rl    Q  n  (\ 

Highway 

Agricultural 

Topsoil 

gravel 

Road  subgrade  material 

location 

drainage 

Reservoir 

Embankments,  dikes, 

areas 

and  levees 

Whitaker:  Wh.. 

Good  in 

Not  suita- 

Poor in  subsoil:     fair 

Seasonal 

Seasonal 

Moderate 

Fair  stability  in  sub- 

surface 

ble. 

to  poor  shear 

high  wa- 

high wa- 

seepage; 

soil:     fair  to  poor 

layer. 
Fair  to 

strength;  fair  to 

ter  table. 

ter  table; 

seasonal 

compaction  charac- 

poor compaction 

moderate 

high  wa- 

teristics; low  perme- 

poor in 
subsoil: 

characteristics;  mod- 

permea- 

ter table. 

ability  when  com- 

erate shrink-swell 

bility; 

pacted;  medium  to 

moder- 

potential; subject  to 

stratified 

high  compressi- 

ately fine 

frost  heave;  fair  sta- 

silt and 

bility;  good  re- 

texture; 

bility;  seasonal  high 

sand  be- 

sistance to  piping; 

^pjisoTial 

water  table. 

low  depth 

moderate  shrink- 

high  wa- 
ter table* 

Fair  to  poor  in  sub- 

of 36 

swell  potential;  fair 

stratum:     fair  to 

inches. 

to  poor  shear 

poor  shear  strength; 

strength. 

poor  compaction 

Poor  stability  in  sub- 

characteristics; me- 

stratum:    poor 

dium  compressi- 
bility; low  shrink- 

compaction  charac- 
teristics; moderate 

swell  potential;  sub- 

permeability when 

ject  to  frost  heave; 

compacted;  medium 

poor  stability. 

compressibility; 
poor  resistance  to 
piping;  low  shrink- 
swell  potential;  fair 
to  poor  shear 
strength. 

Xenia;      Xe  A , 

Fair  to 

Not  suita- 

Fair to  poor  in  sub- 

Cuts and 

1,  a^ural 

Moderate 

Fair  to  poor  stability 

XeB2. 

good  in 
surface 

ble. 

soil  and  substratum: 

fills  gen- 

drainage 

to  slow 

in  subsoil  and  sub- 

fair to  poor  shear 

erally 

adequate; 

seepage. 

stratum:     fair  to 

layer. 
Fair  to 
poor  in 
subsoil: 

strength;  fair  to 

needed; 

generally 

poor  compaction 

poor  compaction 
characteristics;  me- 
dium to  high  com- 

subject 
to  frost 
heave. 

not 
needed. 

characteristics;  low 
permeability  when 
compacted;  medium 

moder- 

pressibility; moder- 

to high  compressi- 

ately 
fine  tex- 

ate to  low  shrink- 

bility;  good  re- 

swell potential;  sub- 

sistance to  piping; 

ture. 

ject  to  frost  heave; 
fair  to  poor  stability. 

moderate  to  low 

shrink-swell  poten- 
tial; fair  to  poor 

shear  strength. 

•  Not  suitable  if  slope  is  more  than  12  percent. 
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HENDRICKS    COUNTY,    INDIANA 


engineering  properties — Continued 


Soil  features  afifecting — Continued 

Degree  and  kind  of  limitatior 

for — 

Terraces  and 

Foundations 

Sewage  disposal 

Grassed  waterways 

diversions  ' 

of  buildings 

fields 

Sewage  lagoons 

Sanitary  landfills  2 

Soil  features  fa- 

Soil features  favora- 

Seasonal high  water 

Severe :     moderate 

Severe :     stratified 

Severe:     somewhat 

vorable. 

ble. 

table;  fair  to  poor 

permeability;  sea- 

material at  depth 

poorly  drained; 

shear  strength; 

sonal  high  water 

less  than  5  feet 

seasonal  high  wa- 

moderate to  low 

table. 

allows  for  possible 

ter  table;  strati- 

shrink-swell po- 

rapid seepage. 

fied  silty  and 

tential;  medium 

sandy  material  at 

to  high  compressi- 

depth less  than  60 

bility. 

inches;  hazard  of 
free  leachate  flow 
to  ground  water. 

Soil  features  fa- 

Soil features  favora- 

Fair to  poor  shear 

Moderate:     moder- 

Moderate:    moder- 

Moderate:    silty 

vorable. 

ble. 

strength;  moder- 

ately slow  perme- 

ately slow  perme- 

clay loam  and 

ate  to  low  shrink- 

ability. 

ability. 

clay  loam  textu'-e 

swell  potential; 

moderatel.v  afi'eits 

medium  to  high 

workability. 

compressibility. 

2  Onsite  study  of  the  underlying  strata,  water  tables,  and  hazards  of  aquifer  pollution  and  drainage  into  ground  water  need  to  be  made 
for  landfills  more  than  5  to  6  feet  deep. 
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